mRITraN 


- By the "Honourable © 
ROBERT BOYLE, 


- Bhe Coſmical Onalitir of things, = 
\z \Cofaical $ uſpitions, . i 7 
Temperatuge of the $ whterrantal Reviams; © 
The Temperatire of the $ awhmnarine Regions, x 
Tae Batow 'J the Sea, 


o which is Prafixt . 
"6 Tara to the Hitor of Priicolsd 
eRVALITIES, © - 


OXFORD, 
| Frinccd by 5. H. for Ric, Davis 


a 


\M..DE, LXXL, 


"* An Advertiſement of the Publither 
to the READER. | 


f br the Noble Author of the following Trafs hath 
alſowritten divers other ſhort Diſcourſes, upon ſevee 
all occaſzons, yet, had he not been diverted from hs pure 
poſe, he had continued to let them l =_ intending,in 
caſe he ſbould ſuffer them to come abroad, to aſp of 
them agreeably to a Deſign,that *tis not neceſſary the Kea= 
der ſhould be now acquainted with, 

In the mean while, ſeverall Virtuoſi,to whom ſome of 
theſe Trafs had been ſhewn, and with whom the watters 
handled in ſome others had been diſcourſed did out of 4 con= 
cerne, (as they gave out,)for theCommon-nealth of Lear- 
ning, preſſingly repreſent to the Anthor, 

Firſt,that divers of theſe Loos Trafts having little or 
no dependency upon one antther,might without Inconvent- 
ence be publiſhed apart, in what Number and Order the 
Author ſhould pleaſe. 

Secondly, that ſince his main Deſigne in theſe as well 
as his other Phyſical Writings, was to provide M aterialls 
for the Hiſtory of Nature, it woul4 be thought enough that 
they be ſubſiantiall and fit for the Works tn what order or 


Alſociation ſoever they ſhould happen to be brought ints the + * 


Philoſophicall Repoſstory. 

Thirdly,that the Communicating theſe Trafis ts the cus 
ri0us,would be the beſÞway to ſecure them from being loſt of © 
1mbezelled, as ſome others of his Papers have beennot only __ © 
formerly, but very lately. "I 

Fourthly ,'that the kind Reception, the Curious had gi= 
wen to what he had hitherto preſented them,mnight well ins © 
wite,if it aid not oblige him, not to exrvy them the «6x5 uſe 4 
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; of thoſe Trafis, he ſhould firſt put out, would both allow him 


| nts ind \Hints, which will pribath, bs 

'fore the time wherein his deſign would ſuffer them to come 

* abroad, pron1e ſerwiceable to Philoſophy, by ſetting divers 
anquijutreie heads on V1 ork, exciting the Curidſity of ſame, 
An exerciſing the Indwſtry of others. 

Lafth, that, as of the Prices, he had hitherto pub- 
liſbedCexcept where his owne Backrardneſſe had expreſſeds 
ly interpoſes) the firſt Editions had ot long been the only 
ſo probably within a moderate ſpace of time, another Elttion 


—— 


to mncreaſe their number,& change their order as he ſhould 
Judge moſt expeatent, & ,(in caſe he ſpould in the mean 
while returne to his Library, recruit his Diſcourſes with 


tboſe Poſſ ages, that he de gaed to: borrow for them thence, © | 


But, though theſe conſderationss,joyned tothe earneſt» © 
eſſe of the Perſons that made them, and the juſt reſpe® © 
he had for them rendered it uneaſy for him to reſiſt their 
perſwaſions, yet they newer obtained an afuall compliance 5 
tell they were aſſiſted by ſuch an unhappy junRure of ſickneſs 
and buſineſs, as, leaving him ſmall hopes of accompliſhing 
his firſt intentions in any reaſonable time, made him con« 


ſent to ſend away to the Preſs ſome of theſe Trafs, that he | 


found theleaft unread) for it, in the order wherein they 


«hanced to come to his hands Which being thus repreſented | 
the conſidering and Ingenious Reader will ſoon find, what | 
Cauſe there is , and how much jt concerns the Advance» | 
ment of Vatuable Philoſophy, that ſince this excellent Au= | 
thor hath (to the publiſbers knowledge, as alſo Was 1nſ10ude 
ted above) many other rare Trafs ef a Philoſophicall na« * 


. tare 13 florehe be ſolicited from time to time that he would : 
be pleaſed according to the meaſure of health he ſhallenjoy | 


tor with all poſſible ſpeed thoſe Diſcourſes, which tend 
theenlargement and progreſſe of uſefull _ es mane 


Y Þ gre all Emvy and Malice. . 0. 
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In Coſmicell Qualities, 
P.g.1.11. r. their. 
In Coſmicall Suſpitions, 
P.18.1.22.put in) after the word affirmed. p.19.l.15- 
r. Brute. p 20.1,20.r.Comets. p.21.1.17.r, to. 
In the Temperature of the Subterraneall Regions, 


| P.36..13.r.Angles. p.z7.1.5.r.cnough. 1.24.r. Writer, 


p.38.1.14.r.Autumni. 1.15. del. in. p.39.1.25.r.it- p.41. 


: ; I. 26.r.Sneberg. p.42.1.4.in the note,r. Milliarium Ite- 
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licarum. 4 

In the Temperature of the Submarine Regions. 
P. 4.1,6.r.builc. 1.11.r.means.l.13,.r. with. p.g.l.27-r. 
England's.p.17.1.14.del-hither, p. 19. 1. $. r. globular 
part, 


In Relations about the bottowe of the Sex. 
P. 2.1.vlt. r.Pilors. p,5.1,25.r.Pilot.p.g.1.3-r.compreſſed. 
p-101.25.r.will (1 doubt not), p.12.1.12. r. (cated. p, 
141.1, r.Sound,l.15.r. he made, p.16.1.4.det, and. 
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1 THE HISTORY 


h Wo. © 
'D: : Particular Qualities, 
, CHAP. 1. 


He paſt Diſcourſe has I hope, Pyroph:, 
given you ſome tolerable account both 
| of the Nature , and of the Origine of 
ZQualities in generall, Wherefore it how fol- 
Jows that we proceed to Qualities in particu= 
Har, and conſider how far the manner whereb 
they are produc'd , and thoſe other Phenomena 
N of them Fat we ſhall have occaſion to take nos 
Zrice of, will accord with, and thereby confirme 
Sthe Do&rine I have hitherto propos'd : and 
$ whether they will nut ( at leaſt ) much better 
$Y 4 comport with Thar, then with the Opinions ei- 
© ther ofthe Peripateticks, or the Chymilts, 
#* Tfhallnot ſpend time to enquire into all the 
2 ſeverall frgnifications of the word Quality, which 
# is us d inſuch various ſenſes, as to make it am - 
biguous enough : ſince by the ſubſequent Diſ- 
courſe it will iufhciently appear in which of the 
more uſuall of thoſe fi cations we imploy 
that Terme, But thus much Ithink it not a- 
B 2 miſſe 


_ mY 
”” nay 


4 e Hiftory of 
mis to intimate in this place,that there are ſome 
things that have been look't upon as Qualirics, 
which ought rather to be look'd upon as ſtates 
of Matter,or Complexions of particular Quali- 
ties, as animal, inanimal, &c, Health and Beauty, 
which laſt attribute ſeems to be made up of 
Shape, Symmetry, or comely proportion , and 
the Pleaſantneſ# of the Colours of the particular 
parts of the Face. And there are ſome other 
Attributes, namely S:ze, Shape , Motron , and 
Reſt, that are wont to be reckon'd among Qua- 
lities , which may more conveniently be eſtee. 


med the Primary Moxes of the parts of Matters | 


ſince from theſe ſimple Attribures, or Primor. 


diall AﬀeRions, all the Qualities are deriv'd, 


But this conſideration relating to Words and 
Names, I ſhall not inſiſt upon ir. 


Nor do I think it worth while to enumerate 


and debate the ſeverall Partitions that have bin 
made of Qualities, ( of which I have met with 
diverſe, and could perchance my ſelf encreaſe 
the number of them.) for though one that were 
| diſpoſed to Criticize upon them , would not 
perhaps acquieſce in any of them, but look up- 
on them as being more Arbitrary , then groun- 
ded upon an attentive Conſideration of the Na- 
eure of the things themfelves ; yet becauſe ir 
ſeems not to me ſo eaſy to make an accurate 
Diſtribution of Qualities , till ſome things that 
concerne them be better clear'd vp then yer 


athey are , Iſhall content my ſelfe for the pre- 


ſent 


Partucalat *Qualitres, 5 
ſent, to propoſe to you one of the more recei- 
ved Diviſions of Phyſicall Qualiues s: (for. you 
know I do not pretend to treat of. any. other) 
allowing my ſelf the liberty af making, whete 
there ſeems cauſe, the Members of the Diftri- 
bution ſomewhat more comprehenſive. Ve 
will then, with many of the Moderns , divide 
as rs Qualities into Manifeſt & Occult,and 
reſerving the latter to be treated of apart-, we 
will diſtribute the former into 1, 24 , & 34 : 

> thetwo laſt of which we will reſerve diverſe 
r; Qualities not wont to be treated of by Schook 
rifers of Phyſicall Syſtems , which tor.diltin- 
Sion ſake, we may without much :incqnveiie 
nce, ſtyle ſome of them the Chyaxicall Quali- 
Ties. of. things , becauſe as Arrſtotle: and the 
Schoulmen were,not acquainted with them , bs 
hey have |bin: principally introduc'd and take 
otice of. by: means of .Chymicall, Operatiqns 
id Experiments; ſuch as are Funugation, A- 
v4lgamarion, Cupellation,Yolatlization, Pre- 
ipitatian, 8c. by which operations,among. 0= 
her-means, Corporeall things come. to appear 
volatile or Fixt, Soluble or luſoluble jo lome 
nſruum's,, Amalgamable or, Llnamalgamad- 
e,icapableor--yncapable to; precipitate ſuch 
Sodies, or be precipitated by them, and ( in a 
rord);. acquire.or looſe ſcycrall powess to at 
tother- Bodies, or diſpoſitionsto be wrought 
1by them which, .(Actributes) do as well de- 
rve the name of Qualities, as diverſe other 
*.13 5J B 3 = Arti. 


6. The Hiſtory of 
Attributes to which it is allow'd. And to thel 
Chymicall Qualities, we may add ſome oth 
which becauſe of rhe uſe thar Phyfitians eithes 
only, or above other men, make of them, may? 
be call'd Medicall, whereby fome Bodies ti". 
ken into that of a Man , are deoppilating, others 
inciding , reſolving , diſcuſſing, ſuppurating, ab$ 
ſterfive of noxious adherences, and thickni 
che Blood and humors, being aſtringent , Anc 
dizous or eppeaſing paine &c, For thoug| 
{owe of the _ of Medicines, as thoſe-( 
1eating, cooling, drying , attenuating , purgi 
&c. 5. be Cai enough "eferr'd 
the it ,24 ,or 34, Qualities wont to be me 
tioned by Naturaliſts ; and others are wont 
be reckon'd among occult ones ; and thoug 
theſe Medicall Qualities are wont to be treaty 
of by Phyſitians; yet it ſeemis'to me'thar dive 
ofthem ought'nor'to be referred' ro the Qu 
ties to which they are wont to be ſo; and 1 
Handling of them may be look'd upon as alL 
ſideratum'in Natural! Philsſophie, and may 
Efhough deſerve a diſtin& place there'; ſince 
Writers 6fthat Science arenotwont-ro went 
them at all, and Phyſicians handlethem asE 
fitians, whom, it concettis' 'but-to known 
 orill effesthey tnay have updiy hemabe 
dies, not 4s N ral, whole buſineſs fe 
enquire into the ProdnQion & 'Catiſes of ut 


' Cha 


as well as of other Qualizies; : 


| 
| 


| Particular Qualities) © 
CHAP. II 
Efore we deſcend to the mention of any of 


theſe particular Qualities, I think it very 
tent to ſpend a little time in conſideri 


j three grand ſcruples about Our and the on : 
tic 


Wi cularias Dorine touching Qualities , 


SLE BE ES Roongce? 


three difficulties , though Iremember nar to © 
have foun'd them exptelely objeRed by the ad- 
verſaries of the Corpuſcularian Philoſophy , nor 
(perhaps only for that Reaſon) to have been 
_- ely ſolv'd by the Patrons of it; are yet 
uch that having been ſuggeſted to me by con- 
fidering the nature of 'the thing, I cannos but 
feare that they alſo may occurre to , and trou- 
ble you;fince they ſeem to me of, that impor- 
tance, that unlefle they be remoy'd, they may 
very much prejudice the reception of a good 


part of what TI am to deliver about particular 


The firſt of the above mentioned Obje&i- 
ons is ed upon the received opinion of 
Vulpar and Ariſtotelian Philoſophers, that di-- 
verſity of Qualities muſt necds flow from ſub- 
ftantiall Formes, either becauſe *tis part oftheir 
mature to be the Principles of rties, and 
peculiar operations in the Bodies they informe, 


or elſe becauſe diverle of them are ſuch that no 


mixture of the Elements is capable of produ- 
cing them, . - | 
B 4 Oo 


| «The Hifory of © 
Ofthe two ſuppoſitions whereon this diffi. 
culty is founded, we have already ſhewed. the 
former to be unfit to be admitted by what has 
bin ſaid 'in our Examen of  Subſtantiall and 
Subordinate Formes, and therctore it will only 


remaine, that we examine allo this ſecond ſup. Þ 


” 
p ol 

o 
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pofition, which may therefore deſerve the grea- | 


+. 


ter Conſideration, becauſe *ris much prefſed and & + 


Tely'd on by the Learned Sepnertss (and his fol- I} - 


lowers) who improves the: Argument by this: | 
Addition, Thatias no bare nuxture of the Ele- 5 


'ments , ſono generall Forma miſizants ( ſuch | 


-as diverſe of the Modernes have introduced to | 
help out the Hypotheſis) is ſufficient to give an | 
*accoynt of diverſe Qualities, which he ſome- Þ 


where reckons up. 


But (in the firſt place): whereas the Propo- : 


fers of this difficulty rake ir for granted that 


there are four 'Elements, from whoſe various 


-mixtures all ether ſublunary Bodics ſpring, | 
and are therefore only ſollicitous to prove thar | 


"ſuch and ſuch Qualities cannot; low from their 
*Tatxture'; Ineed not much concerne my elle 
"for 'thetr whole difcourſe, fince-. I admit not 


-that Hypotheſis of-the four - Elements , that is 5 


ippoſed in it; and yet I may be _allowd to ob- 
ſerve from hence, that by the canfeſſian of thole 


- moderne Petipateticks that: urge- this Argu- | 


ment, thoſe antient and other Arrfootelians were 
' miſtaken, who aſcribed to the mitxturesof 'the 
Elements, Effets for which theſe. maintain 


them 


' Particular Qualities, 9 
them to be incompetent, 

But fince Replyes of this nature, do rather 
concern the Objeors then the ObjeRion,lI pro- 


.ceed to configer the difficulty it-ſelfe , nor only 
© asitmay be propoſedby Peripatericks , but by 
F. Chan who though ſome of them do not 
| wi 


ith others of their Se allow of the four Ele- 


ments, do yet agree with the. Schooles in this, 
& -That there is a determinate number of Ingredi- 


ents of compounded Bodies from whoſe mix. 
ture-and proportion many Qualities muſt be 
deriv'd, and thoſe that: cannot , muſt be reſol- 
ved to flow from. a higher Principle , whether 
it bea ſubſtantiall Forme , or ſomething for 
which Chymiſts have ſeverall Names , though I 
doubt no ſctled and intelligible Notzon. 


To conſider then the difficulty it ſelfe, I ſhall 


= for the removall of it preſent to you four prin- 


cipal conſiderations, 
But betorel begin by any of theſe to anſwer 


the objeion, I ſhall readil acknowledge that 


in ſome Reſpeats, -and in ſome caſes, it may 
not be ill grounded: - But I ſhall add, that in 


thoſe caſes I look upon'it rather as a part of the 


Corpuſcularian Dufrine, then an- objeRion a- 


| gaint ir, For when it. happens that there is a 


i& connexion betwixt that - modification of 
matter. which is xequilite. to exhibite ove Phe- 


 2omenon, and'that from which apother, will ne- 
. ceflaily follows in ſuch caſes we may not only 
grant, bur teach , that he who by a change of 


us 


Io ' The Hiſtory of 
irs Texture gives a portion of matter the for. 
mer modification, does likewiſe qualifie it by 
che ſame changeto exhibit the congruous Phe: | 
omenon; though one would not perchance ſu? 
ſpe them to have any ſuch dependance upon /* 
one another, As for inſtance, Heng ſpirir of |; 
diſtilled Vinegar by vertue of its being an Acid } 
ſpirit hath the faculty to turne ſyrup of 
Violets red , but if by making with this ſpirit 
25 ſtrong a lolution as you can of Corrall , or 
ſome fach Body, you deftroy the Acidity of the 
ſpirit of Vinegar; this Liquor , as it has quite 
another taſt, To it may, and indeed will have an- 
other operation than formerly upon ſyrup of 
Violets. For I remember that upon a Tryall 
I purpoſely devis'd to illuftrare this matter , I} 
found that the larely mentioned ſolution, and” 
ſome others made with ſpirit of Vinegar,would}; 
reſently like an Alcalizate or Urinous Salt turn 
yrup of Violets from its native Blew, not any! 
er into a Red, but into a lovely Green, And! 
proſecuting the Experiment a little farther, I 
found char [pirit of Sal it ſelfe deflegm'd by a 
fit Concrete, though the ſolution were horribly! 
rong, had yet the ſame EffeR on ſyrup of Vi-! 
olets. But becauſe the caſes where the above] 
mentioned corinefionof Qualities and Modifi- 
-cations occurre , are comparatively bnr few , 1! 
- ſhall here confider them no ferther , but pro- 
| 7 tothe four particulars I was latcly propo- 


= 
IL 
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And in the firſt place, I lay that things may. 
acquire by mixture very differing Qualities 
from thoſe of any of the Ingredients. 

Of this I ſhall have occaſion to give a multi- 
tude of Inftances in the following notes upon 
particular Qualities, and therefore it may now 
ſuffice to mention twe or three that are the 
more obvious in the Laboratories of Chymiſts; 
as, That Sugar of Lead is extremely ſweet , 
though the Minium, and the ſpirit of Vinegar 
of which tis made, be the former of them infi- 
pid, and the latter ſowre. And though neither 
Ajua Regs, nor crude Copper, have any thing 
in them of Blew; yet the ſolution of this Me- 
r1ll in that Liquoris of a deep Blew; and ſome- 
times yr the pe anger rag Mercn- 

in we fortis of a rich Green , though 
i would not long continue ſo, And of fuch In- 
ftances,you will,as I was ſaying,hereafter meet 
with plenty. :So.that they are much miſtaken 
-who-tmagtne either that no manifeſt Qualities 
canbe produced by mixture , except thoſe-that 
reſide an the Elements , orreſultimmediately 
iram the combinations of the four firſt Quali- 

ties, For not to _ what variations the mix - 

-ruces of che moſt imple ingredients only , may 
produce ; it is manifeſt that Nature atal-Azt 

[muſt continually 'niake- mixtures of Bodies, 

"botirof already compounded Bodies , as when 
Aſhes and Sand,compole the. common courſe 

- Glade ,. and when Nature combines Sulphur | 


with 


vC 


12  * The Hiſtory of 
with unripe Vitriol, and perhaps other Subſtan- II | 
ces in a Marchaſite : and alſo of Bodies already Y | 
decompounded, as native Vitriol is made in the 
"Bowels of the Earth of an aqueous liquor im- >} | 
pregmted with'an acid ſalt,- and of a Cupreous |; | 
or Martiall -Mineral, trialy wiited 'both toa © 
combuſtible Sulphureous Subſtahee, and to/an- | 
other Body of a more fixt terreftriall nature. | 
-And thus Artificers may eaſily; 'as triall hath | 
aſſured me;-prodvce new and fine colours by 
Skilfully mixing in the Flame two pieces of 
Ammels (bith are already-:-decompounded 
Bodies) of Colours more: fimple or provey 
then that which 'teſults from :their Colliquati- 
on, And this way of ſo combining Budies not 
'Simple or'Elcinentary , will' be:acknowledged 
' capable of being made much .more fertil in the 
- produRtion of various Qualities and Phenome- 
*28 of Nature, 'if'you conſider how much the 
' vatiation of the Proportion of. the Ingredicnrs 
©1n a mixt Body'; may alter the Qualities» and 
? Operations of it,,and that Proportion isicapable 
\ of being varied almoſt x r»finrtum, Thus much 
14 _ ſuffice for our'firſt confideration-, eſpecial- 
-Iy-fince divetſe things by which-it may be much 
"confirmed,:will be met with in the two follow- 


bs ro wo J$61:3 3199.) all &f _ | 

<2 -''In-theſccond place Þ obfetvs:that *ris but an 
"Ul-grounded- Hypotheſis t& ſuppote that -new 
- Qualities catinot be introduced into-a mixt Bo- 
"dy; or thoſe thavirhad before be deftroyed 7 
(31:7 ac! 2 


de > a < Es nn IE. Eb Fr 
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Particulty Oualitier,” 13 
leſs by adding or taking away a ſenſible por- 
tion of ſome one or more-of the "Ariſtotelian 
Elemetits,or Chymicall Principles. - For there 
may be many changes as to Quality, produc'd 
in 4 Body without viſibly adding , or taking 
away any Ingredient , barely by altering the 
Texture, or the motion ofthe Minute Parts it 
conliſts of. For when ( for inſtance) Water 
Hermetically ſealed up in a glafſe, is by the 
cold of the Winter turned into Ice , and there- 
by both loſeth its former Fluidity, and Tran- 
ſparency,and acquires Firmneſs, Brittleneſs, 8 
oftentimes Opacity all which Qualities it loſeth 
again upon a Thaw;in this caſe Iſay I demand 


2 what Element or Hypoſtatical Principlecan be 
Z prov to get into or out of this ſeal'd Glafſe, 
and by its intruſion and Recefſe produce theſe 
» alterations in the included Body, And ſo in 
= that fixt Metal $:[ver whar ſenſible Acceſſion or 
Z Decrement can be proved to be made as to In- 
# gredients,when by barely hammering it (which 


doth bur change the Situation & Texture of the 


© parts) ir acquires a brittleneſs which by Igniti- 
$ on, wherein it doth not ſenfibly looſe any thing, « 
3 it may preſently be made to exchange for its 
# former Malleableneſs, and the ſame Experi- 


ment gives us an Inſtance alſo that the inviſible 
agitation of the parts my alone ſuffice, to give 
a Body, at leaſt tor a while, new Qualities; fince 
a thick picce of Silver nimbly hammer'd, will 
quickly acquire a conſiderable degree of heat, 
whereby 


14 The Hiſtory of 
whereby it will be enabled ro melt ſome Bo- 
dies, to dry others, and ta exhibite divers Phe- 
nomens that it conld not produce when cold. 

T might add that Spirit of Nitre , moderately | 


ftrong, though when included-in a well ſtope 
Vial in the forme of a Liquor, it will appear 3 
diaphanous, and without any Redneſs, will yer- 5 
Kill the upper part ofthe Vial with red fumes, if 
the warm Sun beams or any fit heat ( though 
bur externally applied , and though the Glafle 
continue cloſe ſtopt) do put the Nitrous ſpi- 
rits into a ſomewhat brisker motion,then they 
had or needed whileſt inthe form of a Liquor, 
I mightalſ> demand both what newElement or 
Principle is added ro a Needle , when the bare | 
approach of a vigorous Loadſtone , endowes it | ” 
with thoſe admirable Qualities of re{peting ® ” 
the Poles and ( in due cireumſtances ) drawing jr, 
to it other Needles, and what ingredient the # 
ſicel looſes when by a contrary motion of the X* 
Loadftone tis in a minute deprived of irs Ma-.* 
etiſm. And to theſe I might ſubjoyn diverſe? 
ke queſtions: but of Inftances and RefletionsF © 
proper to confirm this ſecond conſideration 
you may meet with ſo many,partly in anotherſſh, - 
Treatiſe, and partly inthe enſuing chapters,that " 
it will be needleſs to multiply them here 
Wherefore in the third place, I ſhall obſerve?” 
that when we are conſidering how numero = 
and various Phznomena may be exhibited by In 
mixt bodies, weare not to look upon them on _ 
CLUCIYY 
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ciſely in themſelves, that is, as they are por- 
ions of Matter, of ſuch a determinate nature, 
* For Texture; but as they are parts of a World 
M$ conſtituted as ours is, and conſequently as 
portions of Matter which are plac'd among ma- 
" *Þy other Bodies, For being hereby fitted to 
© Fcccive Impreſſions from ſome of thoſe Bodies, 
d to make Impreſſions upon others of them, 
ey will upon this account be rendred capable 
of producing, either as Principall, or Auxiliary 
zuſes, a much greater number and variety of 
hanomena then they could exhibire if each ot 
hem were placed in Vacus, (or if a Vacuum be 
2 thing impoſſible) in a Medium that could 
© Ho way either contribute to, or hinder its ope- 
i Fations. 


15* This hath been ”=w proved already in the 


is Diſcourſe of the Origine of Formes , and will be 
- zrther manifeſted ere long , and therefore it 
© nay ſuffice, that of the Particulars mentioned 
: th8ſe Writings, thoſe that are pertinenr to 
"Chis Argument be mentally referred hither, 
Wherefore having thus {diſpatch the third 
onfideration, I now proceed to the fourth, and 
laſt; which is, that the foure Peripaterick Ele- 
nents, and the three Chymicall Principles are 
ſo inſufficient to give a good account of any thing 
FWncar all the diftering Phanomena of Nature, 
Wthat we muſt ſeek for ſome more Catholick 
Principles; and that thoſe of the Corpuſculari- 
an Philoſophy have a great advantage of __ 
tener 
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ther in __ far more fertile, & comprehehſive 
then they. I muſt not here ſtay to make a full 
repreſentation of the deficiencies of the Ariſto. 
zelian Hypotheſis , having in other Tracts laid # 
much to that purpoſe already; but yer our pre. 
ſent Argument invites me to intimate theſe two; 
things, the Firft, that ſuch Phenemena as the} 
conftant and determinate Shape and Figure of 
the Mountains, our Teleſcopes diſcover ( to-} 
gether with their ſhadows) in the Moon , and 
the ſtrange generation and periſhing of the 
ſpots of the Sun; to omit the differing Colour 
ofthe Planets ; and divers other Qualities 0 
Celeſtiall Bodies, cannot be aſcribed to the four 
Elements, or their Mixtures, nor to thoſe of 
the three Chymicall Principles, which are al-j 
lowed to be confin'd to the Sublunary Region, lc 

And the Second, that there are very 
- py many Phenomena in Nature (divers 
Heal Chynit, of which I * elſewhere take notice 

of ) ſeverall whereofneither the Pe- 
ripaterick nor the Chymicall Do&rine abourFir 
the Elements, or the Ingredients of Bodies will 
enable a Manto give ſo much as any probableWer 
account, Such are the Eclipſes of the Sun, the Wa! 
Moon, and alſo the Satellites of Jupiter, the ot 
proportion of the Acceleration of Deſcent ob- 
ſervable in heavy Bodies, the Ebbing and Flow": 
ing of the Sea, a great number of Magneticall, 
Muſicall, Staticall, Dioptricall, Catoptricall, & 
other forts of Phenomena, which haſt makes $4"! 
me 
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me here leave unmentioned. | 

And having Taid thus much about the firſt 
© part of our propoſed Conſideration, and there- 
id by ſhown that the vulgar Nofrine abour the in- 
e- orcdicnts of Bodies falls very ſhort of being a» 

ws ble to ſolve ſeverall kinds of Natures Phenome- 
e824 we may add in favour of the fecong. Part, 
ofWrhar , it will follow in generall that *cis fir to 
0-2 look out for lome more pregnant and Univer. 
dF fall Principles, and that , in Particular , thoſe 
neW of the Corpuſculary Hypotheſis are, as'to thoſe 
urY wo Attributes, preferable by far-rg the Vulgar 
ofWones, will I hope appear by our anſwers to the 
urYrwo objections that remain to be examined in 
the two following Chapters , to which that I 
@mighr the more haſten, I though firro inſiſt the 
#1ecſs upon the Obje&ion hitherto examined , e« 
Eſpecially becauſe partly in This.and the Two 
Wnext Chapters , and partly cl[e-where, I ſup- 
pole there is contained a very ſufficient Reply 
to that ObjeRion, And I conteſs I ſhould think 


Yo 
ll 


os | 
urFir range that the Conftderartion of the various 
illEMotions , and Textures of Bodies ſhould not 


leWſcrve to ſolve farr more Phenomena then the 
he Ware knowledge of the number (and ever: thar 
heFof the Proportions) of their Quieſcent Ingre= 
b.dicnts: For as Locall Motion is that which 


enables Naturall Bodies to a& upon one ano< 


Ns | 
11,Wher, forthe Textures of Bodies are the main 
8: Mhirgs,that both Modifie rhe Motion of Agents, 


and diverſify their effe&s according to the vas, 
C rious 
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rious Natures of the Patients. 


CHAP. III, 


Enter now upon the conſideration of the ſe. 

cond, and indeed the Grand difficulty obje- 
Qed againſt the ( Corpuſcularian ) Dodtrine 
propos'd by mee about the Or:gine of Qualttres, 
Viz, That tis incredible that fo great a varicty 
of Qualities as we aQually find to be in Natv- 
rall Bodies , ſhould ſpring from Principles fo 
few in number as two, and ſo fimple as Matter 
. and Locall Motion, whereof. the latter is but 
one of the fix kinds of Motion reckoned up by 
Ariſtotle and his followers, who call it Lation, 
and the former being all of one Uniforme Na- 
ture, is according to us diverſified only by- the 
Effects of Locall-motion. Towards the ſolving 
this difficulty, I ſhall endeavour to ſhow, Firſt, 
That the other Catholick AﬀeRions of Matter} 
are manifeftly deducible from Locall-motion:! 
and next, That theſe Principles being variouſly] 
affociated, are ſo fruitfull,that a vaſt number of} 
Qualities, and other Phenomena of nature may 
reſult from them. 

The firſt of theſe will not take us up muc 
time to make out, For ſuppoſing,what is eviden 
thar the (1) Locall-motzon belonging to ſome 
parts ofthe Univerſall matter, does not all eend 
the ſame way, but has various determinatiotis 

TAY nw 
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in ſeverall parts of that matter, it will follow 
that by Locall-motion thus circumſtanc'd, Mat- 
ter muſt be divided into diſtinR parts z each of 
which being finite, muſt neceffarily be of ſome 
KM (2) Bignes or Size,and have ſome determinate 
'*B (3) Shape or other. 

M And fince all the parts of the Univerſall Mat- 
EF ter are not allwaies in motion , ſome of them 
';f being arreſted by their mutuall Implication , or 
YR having transferred (as far as our ſenſes informe 
J- us) 2 that they had to other Bodies, the cont 
of ſequence will be, that ſome of thele portions 
I'S of the common matter will be , in a ſtate of 
ut (4) Reſt (raking the word in the popular ſence 
YE of it.) And theſe are the moſt Primary and 
"$ ſimple AﬀeRions of matter. 

a-® Bur becauſe there are ſome others that 

ne flow naturally from theſe, and are , though nor 
altogether Univerſall , yet very Generall and 

Pregnant, I ſhall ſubjuyne thoſe that are the 

mo 


er} fertile Principles of the Qualities of Bo- 
n: Fdies and other Phe omen of nature, 
ly Moreover (then) not only the greater fra- 


gments of Marter,but thoſe lefler ones, which 
e therefore call Corpuſcles or Particles have cer- 
zine Locall reſpe&s to other Bodies, & to 
hoſe ſcituations which we denominate from - 
> Horizon; ſo that each of theſe minure 
- xe may have a particular (5) Poſture, 
pr Poſition (as ereR,inclining, horizontal &c.) 
nd as they reſpet us M bebold them, 

1 C 2 chere 


. 
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there may belong to them a certain (6) Order 
or Conſecution, upon whole ſcore we ſay one is 
before, or behind another , and many of theſe 
fragments being afſociated iuto one Maſs or Bo- 
dy, have a certain manner of exiſting together, 
which wecall (7) Texture, or by a word more 
comprehenſive, Modification, And becauſe there 
are very few Bodies whoſe conſtituent Parts, 
can, becaufe of the irregularity or difference oj 
their figures, and for other Reaſons, touch one 
another every where ſo exquilitely, as to Jeave! 
no intervals between them , therefore almoſt 
all conſiſtent Bodies, and thoſe fluid ones that 
are made up of grofſer parts,will have (8) Por 
inthem, and very many Bodies having Parti.3 
cles, which by their ſmalneſs , or their lool 
adherence to the bigger, or more ſtable parti 
; of the Bodies they belong unto, are more eaſi) 
> agitared and ſeparated from the reſt by hear an 
other Agents ; therefore there will be grex 
ſtore of Bodies that will emit thoſe ſubtle Ema 
nations that are commonly called (9) Efluvi 
«ns, And as thoſe conventions of the ſimple 
Corpuſcles that are ſo fitted to adhere to, or 
complicated with one another, conſtitute thols 
durable and uncafily difloluble Cluſters of Par 
ticles that may be call'd the Primary Concreti 
ons or Elements of things : fo theſe themſelve 
may be mingled with one another, and fo cot 
ſtirure Compounded Bodies,and ev'n thoſe Re 
ſulting Bodies may by being mingled with « 
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ther Compounds, prove the Ingredients ofde- 
compounded Bodies; and ſo afford a way 
whereby Nature varices Matter, which we may 
call (10) Mixture, or Compoſition , not that 
*-# the Name is fo proper as to the Primary Cone» 
I" cretions of Corpuſcles; but becauſe it belongs 
IS toa Multitude of Aﬀociations, and ſeems to dit- 
T8 fer from Texture (with which it hath ſo much 
5 Affinity as perhaps to be reducible toit,) in 
O'S this, That alwaies in Mixtures , but not till in 
neY Textures, there is required a Heterogeneity of 
VS the Component Parts. And every diltin& pore 
"SF tion of Matter, whether it be a Corpuſcle or a 
1Y Primary Concretion, or a Body of the firſt , or 
"2 of any other order of Mixts, is to begonfidered 
"7 notas ifir were placed 7 vacuo, nor 2s it it had 

EZ Relation only to the neighbouring Budies , bur 
8 as being plac'd in the Viiverſe, pus, var Aut, 
amongſt an Innumerable company of other Bo- 
dies, whereof ſome are near it, and others ver 
remote, and ſome are great and ſme ſmall, 
ſome particular and ſome Catholick Agents, 
and all of them governed as well by (11) The 
Vitverſal fubrick of things , as by, the Laws of 

& Motor eſtabliſhed by the Author of Nature in 
"A the World. , 

And now Pyrophylus that we have enumera- 
ted 11x very generall Aﬀe&ions of Matter. , 
which with ir ſelfe make up 1 Principles of 
Variation in Bodies: let me on the behalfe of 
the Corpuſcularians apply to the Origine of Qua- 

L C £4 lities 
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lities a Compariſon of the old Atomiſts im- 
loyed by Lucretis and others to illuſtrate the 
roduRion of an Infinite number of Bodies 
from ſuch ſimple fragments of Matter as they 
thoughttheir Atoms to be. For ſince of the 24 
Letters of the Alphabet aſſociated ſeverall ways 
' as-to the number and placeing of the Letters, 
all the words of the ſeverall Languages in the 
World may be made: fo ſay theſe Naturalifts 
by variouſly conneRiing ſuch and ſuch aumbers | 
of Atoms,of ſuch Shapes, Sizes , and Motions, | 
into Mafſes or Concretions , an innumerable} 
multitude of different Bodies may be formed, 
Wherefore if to thoſe four Aﬀe&ions of Mar- 
ter which I lately call'd the moſt Primary and} 
fimple, we add the ſeaven other ways , where-} 
by, or on whoſe account, it may be alter'd,Þ 
that are,thought not altogether , yet almoſtas 
Catholick, we ſhall have Eleve Principles fo! 
fruitfull,that from their various aſſociations may} 
reſult a much vaſter multirude of Phenomens,: 
and among them of Qualities, then one that] 
does not conſider the matter attentively would 
imagine. And to invite you to believe this , 1 
w_ deſire you to take notice of theſe three! 
ings. 

The Firſt is, that ſuppoſing theſe ten Princi- 
ples were but ſo many Letters of the Alphaba 
thar could be only put together in differing 
nnmbers, and in various orders ; the Combina 

tions and other Afociations that might be mac 
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of them, may be far more numerous then you 
your ſelfe will expeR, if you are not acquain- 
ted with the way of Calculating the number of 
cy & differing Aﬀociations that may be made be- 
248 tween ten yy propoled, ' The beſt way 1 
ys & know ofdoing this is by Algebra or Symbolicall 
's, @ Arichmetick, by which it appears that of ſo few 
he BW things ſo many («) Aſſociations may be made , 
ſts i each of which will differ from every one of the 
rs 3 reſt,cither in the number of the things aſlocia» 
s, & red,or in the Order wherein they were plac d. 
let But (which is the ſecond thing to be taken 
d.& notice of ) each of theſe ten Producers of Phe. 
r-& 70mena admits ofa ſcarce credible variety. For 
dF not to deſcend ſo low as inſenſible Corpulcles 
e-# (many thouſands of which may be requiſite to 
d;Þ conſtitute a grain 'of muſtard-ſeed,) what an 
as innumerable company of diffcrent bigneſles 
oF may we conceive betweenthe bulk of a Mite 
y& Cacrowd of which is requiſite to: weigh one 
s,% grain) and a Mountain, or the Body of the 

_ which Aſtronomers teach us to be above 
dF 100 and threeſcore times bigger then the whale 
1% Terreſtriall Globe. 
”* And fo though (8) Figure be ane of the moſt 
{ ſimple modes of Matter; yet it is capable, part- 
h in regard ofthe ſurface , or ſurfaces of the fis 
gur'd Corpuſcles (which may conſiſt of Trian- 
gles, Squares, P nes &c.) and parth in 
regard of the Shape of the Body it ſelfe , which 
may be either flat like on (e, or Lozenge; - 
; C 4 or 
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or Sphzricall like a Bullet;or Ellipticall , almoſt 
like an Egge;or Cubical like a Dye;or Cylindri- 
cal like aRoling-ſtone;orPointed like aPyramid, 
or Sugar-Loaf; Figure | ſay , though bura ſimple 
mode, is upon theſe and other ſcores , capable 
of ſo-great a multitude of differences, thar' it-is | 
concerning Them,and their Aﬀetions, that Eu- 
clid, Apollonius, Archimedes, Theodoſtus,Clavins| 
and later Writers then he, have-demonſtrated 
fo many Propofitions. And yer all the hitherto 
nam'd Figures are almoſt nothing to thoſe irre« 
oular Shapes, ſuch as are to be met with a- 
mong Rubbiſh, and among hooked and branch- 
ed Particles &c. that arc to be mer with a- 
mong Corpuſcles and Bodiesz moſt of which 
have no particular Appellations ; their Multi 
tude and their Variety having kept men from 
enumerating them, and much more from pat- 
ticularly nameing them, 

To which let me add, that theſe Varieties af! 
Figure,and Shape,do alſo ſerve: rs modifle the} 
Motion , and oder Aﬀe&ions of the 'Corpulcle 
endowed with rhem, and of the compounded 
Body whereof it makes a part. 

And that the()Shape and alſo Size of Bodies 
whether ſmall or 'grear , may exceedingly di-} 
verſify thejr nature /and operation,” I ſhall of- 
ten have occaſion to manifeſt, and therefore I 
ſhall now only give you a grofle example of it; 
by inviting you to confider how many —_—_— 
Ge of Tooles and Inſtruments, almoſt gy” 

them 


Particular Qualities. 25 
them fit for many different operations and uſes, 
Smiths, & other not the Nobleſt ſort of Tradeſ- 
men, have been able to forme out of. picces of 
le ® Iron, only by making them of differing Sizes, 
le and giving them differing Shapes. For when 
is |& TI have nam'd Bodkins, Forks, Blades, Hooks, 
«MW Scifſers, Anvils, Hammers, Files, Raſps,Che- 
51 W ſels, Gravers, Screws, Vices , Saws, Boters, 
d 9 Wiers, Drills, &c. when (I ſay) I have nam'd 
to all theſe I have left a farr greater number un- 
e- 7 mentioned. 
a- So likewiſe (*) Motion,which ſeems ſo ſimple a 
1-& Principle, eſpecially in ſimple Bodies,may even 
2-7 in them be very much diverfifyed, For it may 
ch bemore or lefle ſwift, and that in 'an almoſt 
i- © infinire diverfiry of degres: It may be ſimple 
m# or compounded , Uniforme, or Difforme,& che 
r-& greater Celerity may precede or follow: The 
& Body may move in aftreight Line, or ina Cir- 
af # culat,or in ſome other curve Line:as Ellipricall, 
1 Hyperbolicall, Parabolicall, 8c. of which Ge. 
le ometricians have'deſcrib'd ſeverall,burof which 
dA there may be inall I know not how many more; 
or. ll& the Bodies motion may be varyed ac- 
cotding to the fcicuation, or nature of the Budie 
it hits againſt; as that is capable, of refleRing ir; 
ot — ir, ot both , and thar after - ſeveral} 
manners: The Body may alſo have an undulating 
motion,and that with ſmaller or greater waves; 
or may have a Rotation about its owne middle 
parts; or. may have both a Progreſſive meu 
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and a Rotation, and the one either equal! to the 
other, or ſwifter then it, in almoſt infinite Pro, 
portions, As to the Determination of motion, 


; the Body may move dire&ly upwards, or down. | 
wards,decliningly,or Horizontally, Eaſt, VWelt, Þ 
North,or South &c. according to the ſcituation 


ef the Impellent Body.And beſids theſe & other 
Modifications of the motion of a ſimple Cor- 
puſcle or Body , whoſe Phenomena or Ettcas 


will be alſo diverſity*d,as I partly noted already, | 


by its Bulk,and by its Figure: befides all cheſc,l 
pl there will happen a new and great Variety 
of Phenomena, when divers Corpulcles though 


Primogeniall, and much more it they be com+ 


pounded, move at once, 8& ſo the motion is cons+ } 
fider'd in ſeveral Bodies. For there wil ariſe new | 


Diverſifications fr the greater or lefſer number 


of the moving Corpulcles; from their follow. & 
Ing one another cloſe, or more at diſtance; from | 
the order wherein they follow each other z from | 


che vniformity of their motion, or the confuſed- 
nes of it; from the equality,or Inequality of their 
Bulk, and the fimilitude or diffimilitude of their 

igures;from the narrownes or widenes &c. of 


the channel or paſſage in which they move, and | 
the thicknes, thinnoes, Pores,and the conditions | 


ofthe medium through which they move; from 
the _ or unequall Celerity of their motion, 
and force of their Impulſe: and the Effects of 
all theſe are variable by the differing ſcituation 
and ſtruAure of the ſenſories,or other Bodies on 
which theſe Corpuſcles beat. What 
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What we have elswhere ſayd to ſhaw thar 
Locall motion is, next the Author of nature, 
che Principall t in the ProduQion of her 


Phenomena,may I hope ſatisfie you That theſe 


| diverſitys in the motion of Bodies, may pro- 
| duce a ſtrange variety in their Nature , and 


Qualities, And as I lately did, fo I ſhall now 
adumbrate my meaning to you, bydeſiring you 
to apply to our preſent purpoſe what you may 
familiarly obſerve in muſick, For according 
as the fr ,, or other Inſtruments of pro- 
ducing ſounds, doe tremble more or leſle (witt- 
ly, they put the Aire into a Vibrating motion 
more or lefſe brisk, and produce thoſe diverfi. 
ties of Sounds, which Muſitians have diſtingui- 
ſhed into Notes, which they have alſo ſubdivi- 
ded, & whereto they have given diſtin Names. 

: dies fro whence theſe ſounds 
proceed may be of very differing( *) Natures; As 
Meralline,as wire,Gutltrings, Bels, Humane voi- 
ces,wooden Pipes &c.yet provided they put the 
aire into the like waveing motion, the Sound 
and even the Note will be the ſame: which 
ſhews how much that great variety which may 
be taken notice of in Saunds,is the Effet of Lo- 
call motion, And if the Sound come from an 
Inſtrument, as a Lute,where not only one ſtring 


| hath its proper ſound, but many have 
Pp pp 5 y among 


.them of Tenſiog,and are touch- 
cd, ſometimes thele, ſometimes thoſe, toge- 


ther, whereby more,or fewer,or none of their 
Vibrations 
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Vibrations' cotne to be coincident, they will ſ 
[ftrike the Aire as to produce, ſometimes thoſe 
pleaſing ſounds we call Concords, and ſome. 
times thoſe harſh ones we call Diſcords. i 
- -Ir would take up too much rinte toinfilt 
upon each of the Ten remaining AﬀeQtions of 
Marter,that I lately enumerated and repreſen. 
red to you as exceeding Fertile; And by what i - 
1 elfwhere deliver about Pores alone, and the 
many ſorts. of Phenomena in which they may 
have an Intereſt, I could add noſmall Confir-' 
- mation to whar has been hitherto diſcourſed, if 
the tg of it here would not enormouſly in- 
creaſe the Bulk of this Paper;which I rather de- 
cline doeing,becauſe what has been already ſaid 3 
ef thoſe we have now, though bur very breiflly 
treated of,may, I hope, be ſufficient to perſwade # 
= that ſuch Principles as theſe are capable of &# 
Xing made farr more pregnant then one would i 
expett ſo few Principles ſhould be; And this per. % 
fivalion will be much facilitated if we conſider | 
how great a Variety may be produced not only } 
by the Diverſifications that each ſingle Principle | 
(ups the ſcore of theAttributes that may belong 
 -to1t)is capable of:but much more by the ſeveral 
()Combinations that may be made of the,eſpe- | 
cially conſidering with all,that'our externall & 
Internal ſenſes.are ſo conſtituted, that cach,or al- 
-moſt each, of thole diverſifications,or modifica- 
-ons may produce a diſtin& Impreſſion on the 
Organ,and a correſpondent perception in the 
| Diſcerning 


| 
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Diſcetning Faculty;many of which Perceptions, 
eſpecially if diſtinguiſhed by proper names,be- 
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L»ng to the Liſt of particular Qualities. 
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f Boe 31 & laſt difficulty that now remains to 
be conſidered may be thus propoſed: That 
whereas according to the Corpeſialatian Hypo- 
theſis not only one or two Qualities but all of 
them procecd from the Bignes , and Shape, and 
Contexture of the minute parts of Marrer, tis 
conſonant to their Principles that if two Bodies 
agree in one Quality, and ſo in the ſtruQure on 


& which that Quality depends, they ought to a- 


ee | in other Qualities alſo: fince thoſe do 
tkewiſe depend upon the ſtraure wherein 


+ they do agree,and conſequently it will be ſcarce 


ible to conceive , that two ſuch Bodies 
ould be endowed with ſo many differing Qua» 
licies as Experience ſhews they may, 

To illuſtrate this ObjeQion by an Example, 
tis pretended that the whitenes of froth pro- 
ceeds from the multitude and hemiſphericall 
figure of the Bubbles tis made np of. And if 
this or any other Mechanicall Fabrick or Con- 
eexture be the cauſe of Whiteneſs, how comes 
itto paſs, that ſome white Bodies are inodos 
Em ,as the Calx of Harts-horne 

rongly ſented, and firongly taſted, 
| as 
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as the Volatile ſalt of Harts-horne or of Blood; 
ſome diffoluble in water, as ſalt of Tarrar,others 
-  indiffoluble in that liquor ,, as Calcind Harts- 

' horne &c. ſome fixed in the fire, as the Bodies 


laſt named;others fugitive, as powdered ſal Ar-F 


f, 


- moniack; ſome incombuſtible, as ſalt of Tartar; 
others very inflammable as Camphire. To 
which Examples a greater ' Variety of white 
Bodies might be added if it were neceſlary. 

This I confefle is a conſiderable difficultie 
may puzle more then a novice in the Corpul- 
cularian Philoſophy, wherefore to doe ſome- 
wht in order to the clearing of it, I ſhall re. 
commend to you the 4 following Conſidera- 
tions, > | 

1. And firſt I ſhall conſider that in the Pores 
of viſible and ſtable Bodies, there may be often | 
lodged inviſible and Heterogenious Corpuſ- 
cles, to which a particular Quality that belongs 
not to the body as ſuch, is ito be referred. Thus h 
we ſee in a perfumed Glove that in the Pores | 
of the Leather odoriferous particles are har- | 
boured, which are of quite another nature then 
the Leather it ſelfe, and wholy adventitious to 
ir, and yet endue it with the fragrancy for 
which itis priz'd; Alike Example is afforded 
us in Rasberry Wine made with Claret, For 
the pleaſing [mell is imparted to the Wine by 
the Corpulcles of the Berrys diſperſed per mi= 
aima through the whole woo? of ir. 

2, The ſecond thing that I conſider _ 
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 Paniuular Qualities, q r 
that oftentimes Corpuſcles of very differing na- 
eures, if they be but fitted to convene, or to be 
put together after certaine manners, which yer - 
require no radicall change to be made in their 


8 Eflentiall StruQtures, but only - a certaine jux- 
| ra-poſition or peculiar kind of Compoſition, 


ſuch. Bodies I ſay may notwithſtanding their 
Eflentiall differences exhibite the ſame Qualitie. 
For Inviſible changes made inthe minute and 
perhaps undiſcernable parts of a ſtable Body 
may ſuffice to produce ſuch alterations in its 
Texture, as may give it new Qualities , and 
conſequently differing from thoſe of other Bo- 
dies of the ſame kind or Denomination, and 


# therefore though there remains as much of the 
# former ſtruQure as is neceſſary to make it re« 
© taine its Denomination, yet it may admit of al- 


rerations ſufficient to produce new Qualities: 
Thus when a Barr of Iron has been violently 
hammered, though it continues Iron till, and 
is not viſibly alrered in its Texture; yet the In- 


& ſenſible parts may have been pur into ſo vehe- 


ment an Agitation, as may make the Barr too 
hot to be held in one's hand.And ſo if you ham- 
mer a long and thin peice of Silver , though the 
change of Texture will not be vifibley it will ac- 
quire a ſpringynes that it had not before, And 
if you leave this hammered peice of Silver a 
while upon the glowing Coals, and after ler it 
coole,though your Eye will perchance as little 
percelve that the fire has altered its Texture,as 
it 
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it did before that the\ hammer had; yet you 
will find the Elaſticity deſtroyed. 4 

If on the ſurface of a Body there ariſe or 
be protuberant a multitude of Sharp and 
ſiffe parts , placed thick or cloſe together, la. 
the body be Iron, Silver,or Wood,or of what 
matter you pleaſe,theſc extant and rigid parts, 
will ſafe to make all theſe Budies to exhibite 
the ſame Quality of Aſperity , or Roughnes, 

And if all the extant parts of a ( Phyſical) 
ſuperficies be ſo depreſſed to a Level with the 
reſt, that there is acocequation, if I may fo 
ſpeake, made of all the ſuperficial! parts of 
a Body; this is ſufficient to deprive it of 
former Roughnes, and give it that contrary} 
Quality we call Smoothnes, And if this Smooth-# 
nes be conſiderably exquiſite, and happen to; 
the Surface of an Opacous Body, of a cloſe 
and ſolid contexture , and fit to refle& the 
incident Rays of Light and other Bodies un- 

reurb'd, this is enough to make it ſpecu-| 
= whether the Body be Steele,or Silver, or 
Brafle , or Marble , or Flint , or Quickſil-j 
. ver, &c. | ; 

And fo asI noted in the laſt chapter on ano- 
ther occaſion if a Body be ſo framed & ftretch- 
ed as being duely mov'd by another Body tc 
put the Aire into an undulating motion, brilk 
enough to be heard by us, we call that ſaze+ 
70s, whether ir be a mctalline Bell, orgs 
ſtrings, or wires &c, Nay it waveing motions 

whereinto/ 
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whereitito the Aire is pur by ſuch diffeting Bo- 
dies be alike, theſe BoJics will not only in ge- 
nerall give a Sound; bur wil yeild that Particular 
degree of Sound, that men call the ſame Note. 
\- For here it is ro be conſidered, that beſides 
; that peculiar and Efſentiall Modificativn which 
conſtitutes a Body, and diſtinguiſhes it from all 
other that are not of the ſame Species,there may 
be certain other Attributes that we call Extra- 
eſſential ; which may be common to that Body 
with many others, and upon which may depend 
thoſe more externall Aﬀeions of the Marter 
which may ſuffice to give irthis or that Relation 
o other Boles, divers of which Relations we 
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Of this I ſhall give you an Evjdent Example 
inthe Production of Heat, For provided there 
kbe a ſufficicnr and confus'd Agitation made in the 
nſenſible parts vf a Body, whether ir be Iron 
r Brafle, or Silver, or Wood, or Stone, that ve- 
ement Agitation without deſtroying che Nature 
pfthe Body that admits it, will fit it for ſuch an 
WOpcration'ppon our ſenſe 'of Fecling. and upon 
Bodies eaſy to be meleed (as Butter, Wax &c.) 
Is we call Hear, 
And fo inthe Inſtance nam'd in the Objeion 
bout Whifenes, T'is accidentall to that Quali- 
that the /Corpuſcles it proceeds from ſhould 
little Hemiſpheres.For though it happen to be 
din Water agitatcd into froth; yet in water-fro. 
en to Ice, and beaten very ſmall, the Corpul-. 


cle 
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cles: may be of all manner of Shapes;and yet the 
powder be white. And it being ſufficient to the 
prog of Whitenes that the incident Li 
ereflefted copiouſly every way and untroubled 
by the: refle&ing Body, it matters not whether 
that Body be Water, or white Wine,or ſome o- 
ther clear Liquor turn'd into froth , or Ice, or 
Glafſe', or Chriſtall, or Clarified Rozin & 
beaten into Powder; fince without diflolving t 
Eflentiall Texture of theſe formerly diaphanons 
Bodies, it ſuffices thar there be a comminutiot 
into graines numerous and{mall enough by the 
multitude of their ſurfaces, and thoſe of the Aire 
(or other fluid) that gets between them, to hinder 
the paſſage of the beames of Light,and refle 
them every way as well copiouſly \, as vi 
perturb'd, A 
Perhaps it may not be impertinent to add to 
this, That there may beother Catholick AﬀeR 
ions of Corpulcles beſides the Shape or ſtruurs 
ofthem, by vertue whereof Aggregates even ol 
ſuch as are (as to ſenſe) homogeneous, may ex/ 
hibite differing Qualities; as for inſtance, the) 
may have ſome wheh they are in a briſk motionF# " 
, and others, when they are bur ina languid on 
or at reſt: As Salr Petre, when its parts are ſuffi 
ently agitated by the fire in a Crucible, is not ot 
ly Aluid but tran _ almoſt likeVarer,wher 
as. when it cooles againe it becomes a hard ar 
white body; and Butter that is opacous in irs mc 
uſual! tare,may be diaphanons when *tis melted 
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ſo T ſhall hereafter have occaſion to ſhow'you, 
Thar a great Quantity of beaten Alablaſter, which 
vſually retaines the torme of a movaleſſe heape 
of white Powder, by being after a due manner 
expoſed to heat,obtaines (and that without being 
{ brought to fuſion) many ofthe principall Quali- 
ties of a fluid Body. And if with good ſpirit of 
Nitre or Aquafortis you fill a glafle half full,it will 
(unleſſe it be traqrdinarily deflegm'd) exhibite 
no Rednes, nor approaching colour in the veſlell- 
But if you warme it a little, or caſt into it a bir of 
Iron of of Silver, that it may put the Liquor into 
a Commotion,then the Nitrous ſpirits deveſting 
the Forme of a Liquor, and aſcending in that of 
a fumes, will make all the upper part of the glaſſe 

7 lookof a deepe Yellow, or a Red. 

” 3. The 3® thing I would recommend to your 

& Conſideration is to reflc& on what I propold in 


q | the laſt foregocing Section , where I told you 
= that in reference to the ProduRion of Qualities, 


X a Body is not to be conſidered barely in it ſelfe, 


& bur as *ris placed in, and isa portion of the Uni- 


© verſe.But ofthis ſubje& I have ſaid ſo much in the 
& newly mentioned Diſcourſe, and in that which 
& you are there referred to, that I ſhall now only 
mg you in mind, that divers of the Particulars ro 

e met with in thoſe diſcourſes are applicable to 
our preſent purpole. 

4. Toall this let me add in the laſt place, That, 
as to that part of the Grand Objetion that we are 
clearing, which my the difficulty of explica- 

2 


un 
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ting upon the Corpuſcular Principles, how, fot 
Example, the ſame body whoſe ſtruQure makes 
it __ ſo as to be fit to exhibite Whitenes, 
ſhould likewiſe have divers other Qualities that 
ſeeme to have no affinity with VWhitenes. This 
ſcruple I ſay we may, by what we have already 
diſcourſed, be afliſted to remove; eſpecially if 
we ſubjoyne another Conſideration to it. For if 
Corpulcles withour looſcing that Texture which 
is Efſentiall ro them, may (as we have ſhow'd 
they may) have their Shape, or their Surfaces, 
or their Scituation changed; and may allo admit 
of Alterations, ( eſpecially as theſe Corpulſcles 
make up an Aggregate or Congertes,) as to Mo- 
tion. or Reſt; 45 to theſe or thoſe degrees or other 
circumſtances of Motion, 45 to Laxity and Den- 
ſity of parts, and divers other AﬀeRions; why 
ſhould we not think it poTible , that a ſingle 
(though norlndiviſible)Corpulcle, & much more 
an Aggregate ofCorpuſcles, may by ſome of 
theſe, or the like changes, which, as I was ſaying 
deſtroy not the Eflentiall Texture, be fitted to 
produce divers other Qualities, beſides theſe 
that neceſſarily flow from ir. Eſpecially conſi- 
dering( which is that I have now to add) that the 
Qualities commonly called Senſible, and many 
orhers too, being according to our Opinion bur 
Relative Attributes, one of theſe now mentioned 
Alterations, though but mechanicall, may endowh,S 
the Body it happens to, with new Relations both 
to the Organs of Scnſe, , and allo to ſome other 
; Bodics, 
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Bolles, and conſequently may endow it with ad- 
ditionall Qualities. 

If from good Venice or other Turpentine 
you gently evaporate, or abſtra&t abour a third 
vs Part of its whole weight, you may obtainc a 
, fine Tranſparent, and almoſt reddiſh Colophony. 
F If you beat this very ſmall, it will looſe its cq- 
+ Jour and tranſparency, and will afford you an O- 
pacous and very white Powder, If you expole 
this to a moderate heat, it will quickly and with- 
out violence both regaine irs Colour and Trans- 
parency , and acquire Fluidiry. And it whilſt tis 
thus melted you putthe end of a Quill or Reed 
"8 a little beneath rhe ſurface, and blow ſkillfully 
into it, you may obtaine Bubbles adorned with 
v8 vEry. various and vivid Colours, It when it has 
Wy loft its fluidity, bur whillt it is yet pretty warme, 
you take it into your hands, you will find thar 
ie has inthat ſtate a V.ſcoſity, by vertue of which 
= may draw it-out into threds,as you may Patt; 

ut as ſooneas it grows quite cold it becomes 
exceeding brittle: And if whilſt it is yet warme 
you give it the ſhape ofa Triangular Prilme, 
and make itof a convenient .bulk,,it will exhibite 
ariety of colours almoſt like a Triangular glaſſe, 
hilt this Colophony is cold, and 1ts parts are 
ot put into adue motion, ſtraws and other 
tght Bodies may be held unmov'd clole to it, 
dut it by rubbing it a little you pue the parts in- 
o 2 convenient Agitation,though perhaps without 
enſibly warmeing the Colophony , itdiſplays an 
D 3 Ele&ricall 
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EleAricall Quality, and readily draws to it the 
haires, ſtraws, &c.that it would not move before, 
All or moſt of theſe things you may allo per. 
forme, if I miſtake not , with clarrkd Rozin, 
though I am not fure it will doe ſo well. 

To this I ſhall adde one Inſtance more, which 
may let you ſee how the ſame body which the 
Chymiſts themſelves will rell you is Simple and 
Homogeneous , may by vertue of irs Shape, and 
other mechanicall Aﬀeions , ( for tis a faQiti. 
ous body,and that is made - dw deſtruQtion ofa 
Naturall one) have ſuch diftering reſpeQs to dif- 
ferent Senſories, and to the' Pores &c. of divets 
other Bodies, asto diſplay ſeverall very differ. 
ing Qualities. The Examplel ſpeake of, is affor- 
ded me by the deſtillation of Putrefied Vrine, 
For though ſuch Vrine have already loft irs firlt 
Texture before it come to be diſtilld, yet when 
it has undergone 2 or 3 diſtillations to de- 
flegme it, the ſpirits of it \wimming in a Phle- 
= Vehicle have a pungent Saltnes upon 

e Tongue, and a very ſtrong, 'and to moſt 
perſons, an offenſive ſmell in the noſtrells; an 
when they are freed from the water, they are 
wont to appear white to the Eye and to very 
tender parts, as to thoſe that are excoriated, 6 
to the Conjun8ivathey feele exceeding ſharpe, 
and ſeeme to burne almoſt like a Cauſtick, not tv 
_ = __ - ——— —_ have ſeene _ 
preſently make bliſters upon the Tongue ir (clfe, 
that was not] raw: or fore before they touched it; 
The 
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the ſame ſalin2 Particles inviſibly flying up to the 
Eyes prickthem, and make them water ; and in- 
vading the noſe often cauſe rhat great Commo- 
tion inthe head and other parts of the Body thar 
wee call ſneezing. The ſame Corpulcles if they 
are much ſmelt ro by a woman in Hylterical! 
Firs,doe very often ſaddainely releive her, and 
ſo may be reckond among the Specifick Reme- 
dies of that odd and manifold diſeaſe, which 
is not the only one in which they are cofide- 
rable medicines, as we have cl{where declar'd. 


| The ſame Corpuſcles taken inro humane Bo- 


dies have the Qualities that in other medicines 
we call Diaphoretick, and Diuretick; The 
ſame particles being put upon filings of Brafle 
produce a fine Blew, whereas upon the Blew or 
Purple juices of many plants they preſently 
produce a Greene; being pur to work upon Cop- 
per whether crude, or calcin'd,they doe readily 
diflolye it, as Corrofive menſtruums are wont to 
doe other Metalls, and yet the ſame Cor. 
puſcles being blended in a due proportion 
with the acid Salts of ſuch menſtruums,have the 
vertue to deſtroy their Corrofivenes, and it they 
be put into ſolutions made with ſuch men- 


ſiraums, they have a power , excepting in ve- 


ry few caſes, to precipitate the Bodies .there- 
in diflolved.I might here add, Pyrophylw,how the 
ſame Particles applyd to ſeverall other ' Bo- 
dies to which they have differing Relations, 
have ſuch diſtin operations on them, as ma 

D 4 intitle 
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intitle theſe faline ſpirirs ro other Qualities, 
But to enumerate them-in this place were te- 
dious, eſpeciallyhaveing already nam'd fo ma- 
ny Qualities refiding in this ſpiricuous Salt; 
which I therefore the rather pirchd upon, be- 
cauſe being a faRtitions Body, and made out 
of a putrified one, and fo ſimple as to be a 
Chymical falr (which you know Spagyriſts 
make one of the three Principles of Come 
pounded Bodies) I ſuppoſe you will make the 
lefle ſ{cruple ro. admit that it workes by ver- 
rue of its mechanicall Aﬀecions. Of which to 
perſwade you the more, I ſhall add, that it 
you compound this Vrirous Salt with the ſa- 
line particles of Common ſalt (which is allo a 
tatitious thing and contelied by Chymiſts to 
be a Simple Principle of the Concrete that 
yeildes it ) theſe two beins mingled in a 
due proportion, & ſuffer'd leaſurely to combine, 
will affociate themſelves into Corpuſcles, 
wherein the Urinous ſalt looſes moſt of the Qna- 
liries I have been aſcribing to ir, and with the 
Acid ſpirit compoſes, as I have- often tried, a | 
Body little differing from Sal Armoniack: which | 
great change can be aſcribed to nothing ſo pro- | 
-bably as tu thar of the Shape and Motion ( not | 
here to 2d 1 the Size) of the Urinous ſalt,which 
changes the one, and looſes agreat part ofthe 
other by combining with the acid ſpirits. And t» 
confirme that both theſe doc happen, I have 
ſeverall -rimes ſlowly exhald the | <a th bur 
:. rot 
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not near the whole Liquor from a mixture made 
in adue proportion of the ſpirit of Urine and 
that-of Salt , and found that, anſwerably tom 
Conjeure, there remaind in the Bottom a ſalt 
nor only farr more ſluggiſh then the fugitive one 
of Ucine, bur whole viſible Shape was quite dif- 
fering from that of the Volanle Chryſtalls of 
Vrine, this Compounded ſalt being generally fi. 
gur'd either like Combes or like Feathers. 

If after all this we doe(cither add or)inculcate 
thar che Extraeſſentiall changes thar may be 
made in the Shape, Contexture and Motion &c. 
of Bodies that agrec in their Efentiall Modi- 
fications , may not only qualifie them to worke 
themſelves immediately after a differing .man- 
ner upon differing ſenſorics, and vpon other Bo« 
dies alſo,whole Pores 8&c. are differently conſti- 
tured, but may diſpoſe them to receive other 
Imprelions then before, or receive wonted ones 
after another manner from the more Catho- 
lick Agents of Nature; 1f,I ſay, we recommend 
this alſo to your Conſideration, what has been 
delivered in the whole Diſcourſe will I hope 
let you ſee, that the ſcruple propos'd at the be- 
pine of it, is notſo perplexing atone- to our 
it 
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lolopby as perhaps you then imagined 


The three difficulties confiderd partly in this, 
and partly in the two foregocing Setions,l was 
th* more inclin'd to take notice of in this place, 
(for in divcrs other paſſages of my writings you 
Js will 
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will meet withthings that are applicable to the 
paſt Diſcourſe and ſhould be referred thither) 
partly becauſe the {cruples themſelves are of 

eat moment, & for ought I know have not bin 
diſcuſſ'd by others,and partly becauſe theſe difh. 
cultiesrelating in ſome ſort to the Corpuſcularian ® 
Hypotheſis in the generall; the clearing of them | 
may both ſerve to confirme ſeverall of thele things 
that have above been written about the Origine 
of Formes and Qualities (to which it might Þ 
therefore have been joyn'd) and will be condy. ® 
cive toaclearer underſtanding,anexplicaring di. | 
vers of the particulars that I am about to deliver, } 
and perhaps ſeverall other Phenomena of Na- | 
cure, . 
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OF' THE 
Syſtematicall or Coſmicall 
RU ALITIES of things. 
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CHAP. I, 
I Expet, Pyrophilm, that being ſomewhat 


ſurpriſed at the Title ofthis Diſcourſe , you 

will preſently ask what I underſtand by 

Coſmicall or Syſtematicall Qualttzes ; that name 

being new enough to require, that I ſhould tell 

you, both what I mean by it , and why I make 
choile of it. 

To anſwer fo reaſonable a Queſtion, I ſhall 
informe you, that I conſider, that the Qualities 
of particular Bodies ( for I ſpeake not here 
of Magnitnde,Shape, and Motion, which are the 
Primitive Moods and Catholick AﬀeRions of 
Matter it ſelf)do for the moſt part conſiſt in Rela- 
tions,upon whoſe account oneBody is fitted roaRt 
upon others, or diſpoled ro be ated on by them, 
and receive Impreſſions from them as Quickſil- 
ver has a Quality 'or Power (for I here take Qua- 
liries in the larger ſenſe) to difſolve Gold and Sil- 
ver,and a Capacity or Diſpoſition to be _ h 
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gi, And this being premiſed, I obſerve 
farther, that, though in eſtimating the Qualities 
of Naturall Bodies we are wont to conſider but 
the power any particular one bas of ating upon, 
or the capacity it hasof ſuffering from fach and 
ſuch particular Bodies, wherewtth tis taken no- 


makeing or of receiveing Impreſſions; yet there 
may be ſome Attributes, which may belong to a 
particular Body,and divers alterations to which it 
may be liable , not barely upon the ſcore of theſe 
Qualities that are preſumed to be evidently inhe- 
rent-in it, nor of the reſpets ir has.to thoſe other 
tticular Bodjes to which it feems to be mani- 
Leſt related, but upon the account of a Syſteme 
f-conſtituted as our World is, whoſe Fabrick is 
ſuch,that there may be divers vnheeded Agents, 
which, by unperceived meanes, may have great 
Operations upon the Bodie we conſider , and 
work ſuch changes it, and enable it to work ſuch 
changes onother Bodies,as are rather to be alcri- 
bed to ſome unheeded Agents, than to thoſe 0- 
ther Bodies, with which the Body propoCſ'd is 
#aken notice of to have to doe. So that although 
if divers Bodies thatI could name were placed 
= it Vacuogor - maviagp —_— into _ 

of thoſe imaginary ſpaces, which divers of the 
Schoolmen inecobe beyoud the Bounds of our 
Vniverſe, they would retaine az of the Quali- 
ties they are now endowed with; yet they would 
not 


A; fortis, and ( though lefſe readily ) by 
4 


tice of to- have manifeſt Commerce in point of 
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Coſmicall Qualities of things. 3 
not have them All: bur by being reſtored to their 
former places in this World,would regaina new 
Set of Faculties ( or Powers) and Dilpofitions, 
which becauſe they depend upon ſome unheed= 
ed Relations and Impreſſions, which theſe Bodies 
owe to the determinate Fabrick of the - 
Syſteme or World they are parts of, I have, 
il I can find a more proper Appellation,thoughe 
fit to,name their Coſmical or their Syſtematical 
Qualitres, 

I havein the Origene of Formes touched upon 
this ſabje& already, but otherwiſe then I am 
now about to doe. For whereas that which I doe 
there principally, (and yet but Tranfiently,) take 
notice of, is That one Body being ſurrounded with 
other Bodies, is manifeſtly wrought on by many of thoſe 
among whome *tis placed:that which I cheifly infThie 
Diſcourſe conſider is, the Impreſſions that a Body 
may receive, or the power 1t may acquire, from 
thoſe vulgarly unknown, or at leaſt vnheeded A- 
genes, by which it is thus affected, not only upon 

e account of its owne peculiar Texture or Diſ- 
poſition, bur by vertue of the generall Fabrick 
of the World. 


CHAP. II. 


Ow though there be ſeverall of the grand 
+ * mundane Bodies, & divers Laws & cuſtoms 
pf Nature which may contribute( more or lefſe) 
© 


Of the Syſtematicall or 

to the Phenomena of the Qualities we are treating 
of; yet becaule a diſtin and particular Inquiry 
into each of thei would-challenge a much longer 
Diſcourſe then this ſhort Eflay is to be, and a 
much abler pen then His that writes it; I did not 
onely think it fit to reſerve what occurs to me a- 
bout the Laws and Cuſtoms of Nature, as they 
concerne this $ubjeR, ro another Diſcourſe,or an 
Appendix to this; but to declare to you allo, 
That whereas the three main Bolies whoſe more 
unobſerved Operations and ' Changes have the 
molt conſiderable Influence on the Qualitics we 
are to treat of, are , the ſubtcrrancal Parts of the 
Globe we inhabit,the Stars,whether Fixt or wan- 
dring,with the Zrher that is about them ; 8 the 
Atmoſphere or Air we live in; I foreſee that *rwill 
be requiſite for -me to afſigne the Experimerts 
and Obſervations I have colleged about theſe 8 | 
three Subjes to other Tracts. So that in this 
Eflay my cheife work will be, to take notice to: © V 
you of ſome Conſiderations that may be Intro. © 
duQory in a more _ way to the clearer 
knowledge of the SubjeR to be diſcourſed of. ÞB 2 
To which I may , as time and my occaſions Þ © 
may permit, ſubjoyn ſome Particulars , which |} < 
though perhaps they doe not all vfthem ſo di- Þ P 
realy or properly belong to the ſolemnly pro- 
pos'd Heads of this diſcourſe,yet are not im- ſ 
pertinent to the Deſc of it; and on thar ſcore 
ing 8 their places in it. 
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nd leaſt you ſhould thinkthar under the my 
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Coſmicall Qualities of things; 3 
of Coſmicall Qualities I ſhould introduce Chimz- 
ras into naturall Philoſophy , I muſt betrimes 
advertiſe you, that you will meet with di- 
vers Particulers in the following Diſcourſe,fit to 
ſhew that theſe Qualities are not meerly fititi- 
ous Qualities: but ſuch, whoſe Exiſtence I can 
manifeſt, not only by conſiderations not abſurd, 
bur alſo by real Experiments and Phyſicall Ph2- 
nomena. And to prevent miſtakes I ſhall adde, that 
under the name of Catholick and unminded Cau- 
ſes or Agents , I comprehend nor only divers in= 
viſible Portions of Matter, but alſo the Eſtabliſhe 
Law-s- of the Univerſe, or that which is com= 
monly called the Ordinary Courſe of Nature, And 
when I ſperk of unobſerved Agents or Cauſes, do 


.not alwaics mean, that they are not knownor 


tiken notice of to be in Rerum natura, but that 
they are not vulgarly conſidered or lookt upon, 
as the Cauſes of ſome Particular Phenomena, 
wherein I aſcribe to them an Intereſt or Effici= 
ency. 

But beforell proceed any farther; 'twill not be 
amiſſe to intimate in this place, that the things, 
on which I founded the propoſed notion of the 
Colmicall Artributes of Bodies, were princi- 
pally theſe three 

r, That tlicre are many Bodies,that in divers ca4 
ſes a& not,unles they be ated on, &ſome of them 
aQ,cither ſolely or cheifly as they are ated on by 
the Catholick and unheeded Agents, we have 
been ſpeaking of, 

E > 


6 Of the Syſtematicall or - 
- 2, Thatthere are certain ſabtle Bodics in the 
world, that are rcady to inſinuate themſelves into 
the Pores of any Body diſpoſed to admit their 
ation, or by ſome other way affct it, elpeci- 
ally if they have the Concurrence of other -un- 
obſerved Cauſcs and the eſtabliſht lawes of the 
Univerſe, 

3. —_ a Body by a mechanicall Change of 
Texture may acquire or looſe a fitnefle to be 
wrought upon by ſuch unheeded Agents, and 
alſo to diverſify their operations on it upon the 
{core of its varying Texture. 

Theſe three Propoſitions I ſhall endeavour to 
confirm diſtintly by the enſueing Experiments 
& Phenomena,but becauſe divers of theſe prootes 
may each of them ſerve to confirm more than 
one of theſe Propoſitions, and becauſe the make- 
ing out ofthe two laſt, which are the moſt 1m- 
portant (and the leaſt probable) is the main 
Deſigne of this Diſcourſe, I ſhall ſay the lefle to 
the firſt, leaveing It for the moſt part to you, to 
referr to either of the three Propoſitions,what 
you ſhall meet with belonging to it in what is ſaid 
upon either of the other two, 


COS 


CHAP, IIL 


T? begin then with the firſt Propoſition name- 
ly. That there are many Bodies, that in droers 
gaſes af not unleſſe they be afied on, and ſome of 


them af either ſolely or Cheifly as they are ated " 
) 
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Coſmicall Qualities of Whings; - 
bythe Catholick and unheeded Agents, we have been 
ſptaking of: the former part of it will, I prelume, 
be eaſily granted, it being evident by ſuch grofſe 
- & Inſtances as thele, that a Wedge will not cleave 
- & © Blocke unlefle it be impelled againſt it by a 
© & Hammer (orſome ZXquivalentInſtrument) nor a 
Knife attraRt a Needle,unles it be excited by a Ma- 
f er,But as to the ſecond it will not in likelyhood 
C be ſo readily aflented to, and therefore having 
1 in traxſts illuſtrated it by obſerving to you, that 
© Concave looking Glaſſes and Convex burning 
Glaſſes, kindle not other Bodies, unlefſe they be 
enabled to do fo by the reflefed or trajeged 
Beames of the Sun, I ſhall proceed to prove it 
by a couple of inſtances. | 
The one is, That of an Iron Barr,that hath long 
ſtood in a Window, or ſome other fit place in a 
perpendicular Poſture; for though this Barr was 
not when it was firſt ere&ed, endowed with a 
Magnetiſme any thing ſuperior to that of other 
Irow Barrs of the like ſhape and bigneſs, yet af= 
ter ithath very long ſtootl-in thit poſition, it 
will by the operations of inviſible Agents acquire: 
a farther Degree of Magnetiſm, than belonged 
© it, as a Bar of Iron,and is enabled to produce 
ſome Magneticall Phenomena ( elſewhere men- 
tioned ) that it could not before. | h 
The ſecond inſtance is afforded us by what 
happens to a very flat & exquiſitely poliſht piece 
of Marble; for though of it ſelfe itharh no power 
' 4@ helpto lift up I dry Body _ - 
2 ai 
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8 Of the S\yſtematicall or 
laid upon, yet if it come to be skillfully laid upon 
another piece of Marble: as flat and ſmooth as it, 
and ofa bulk not too unwildy , this upper ſtone, 
by Vertue ofthe Fabrick of the World , which 
gives the ambient Air Fluidity and Weight , is 
enabled without any other Cement or faſtenin 
Inſtrument than immediate ContaR,to raiſe wit 
it ſelfe (in caſe a man lift itup) the lower Mar- 

ble, though perhaps an hundred 
». See this Expe- rimes heavier than it felte. 
in (hee. conunart- . * [ Whereas if this laying one 
on of the Authors of theſe ſtones upon the other 
Cake cher had been done #n Vacuo,I doubt 
Experiment the not but no ſuch power bad 
FR thereby accrued to the upper» 
moſtof them, } 


— Cem _—_— 
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PhRoceed we now to our ſecond Propoſition, 
which ſpeakes to this purpoſe, That there ore 
certath ſubtle Bodies in the World, that are ready et- 
ther to infinuate themſelves into the Pores of any Boe 
ay,diſpoſed to admit their Aionzor by ſome other way 
to affeF itzeſpecially if they have the Concurrence of 0 
ther unobſerved Cauſes, and the eftabliſht Lawes of 
the Vitverſe: T need not take notice on this oc- 
caſion, that divers ofthe Ancient Philoſophers 
thought, that there was a ſubtler Body than the 
common Air, and called Ather, and that the 
| Carteſjans 
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Cofmicall Qyalities of things. 9 
Carteſians tell us, that there is ſuch a ſubſtance 
diffuſed thorowout the Univerſe,which they call 
according to the differing ſizes of its parts ſome- 
times Premum Elementum , and ſometimes Ma- 
teria Celeſts, to which they attribute the uſe of 
pervading all other Bodies, and adequarely fil- 
ling thoſe Pores of theirs, that are correſpondent 
ng or: and Figure to the differing Portions of 
this Infinuaring Matter, That there may be ſuch a 


| fabſtance in the Uviverſe, the Aﬀerters of it will 


probably bring for proofes ſeverall of the Phe- 
zomena 1 am about to relate. But whether there be 
or be not in the world any Matter, that exactly 
anſwers to the Deſcriptions they make of their 
Grſt and ſecond Elements, I ſhall not here diſ- 
cufſe; though divers Experiments ſeem to argue, 


- that there is in the world an ZXthereal ſubſtance 


very ſubtle and not a little diffuſed : but though 
theſe things ſeem , as I was ſaying , probable 
enough, yet the inviſible Agents, I (hall here cheit- 
ly,though not only, take notice of,will be the Air 
(as it hath a Weight and Spring) and the ma- 
eneticall Efuvia of the Terreſtriall Globe. ' 

If you take a Barr of Iron or rather of Stecl, 
and another like ir of Silver , -and having heated 
each of them red hor, and pur them to cool di- 
realy North and South,thouugh they be both ated 
upon by the ſame Agent,the Fire, and the Steel, 
asto ſence, ſeems ſuch as it was before, yet the 
Texture of theſe two Meals bein different, the 
Silver acquires no new Quality by what hath 

E 3 been 
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been done to it,whereas the Ignition of the Steed 
having opened its Pores, and "made its parts 
more pliable (as may be argued fronv the! Swet- 
ling of Trot heated red hor, and irs foftneſſe un« 
der the Hammer) iris cafily, whilſt in this ſtate 
it lies North and South, pervaded by the Magne- 
ricall effluvia of the Earth,whichglide perperually 
through the Air from one pole to another, and by 
the paſſage of theſe ſteames ir becomes endowed 
with a magneticall Property,which ſome call Po« 
larity, whereby being frecly ſuſpended and ex+« 
aQly poiſed it will as it were, ſpontaneouſly di- 
Te it felfe towards the North and South;and ex» 
erciſe ſome operations peculiar to MagneticalBoe« 
dies. And'that it may ſcem the lefſe ſtrange, chat 
I ſhould aſcribe to ſo profle and dull a Body, as 
the Earth, the Power of inviſibly communicare« 
Ing to Iron a magneticall Vertue,which is thought 
to be of ſo ſpirituall a Nature, I ſhall put you in 
mind of an Experiment, that I acquainted 'you 
with divers yeats agoe, about the Earths Power 
to impart, in ſome caſes withoutrhe help of a 
Loadſtone,a direRive faculty to the Loadſtone 
it ſelf. For, having by Ignition deprived an ob- 
long Magnet of its former attraQtive Power, by 
taking it red hot! 6hit of the Fire, and ſuffering 


it to cool Notth ahd' South, I could ar pleaſure, 


by placing either end Northward or Southward, 
whilſt the Stone was refrigerating, make whar 
2nd I had a mind to, point to the North Poley 


and when ithad done fo, I could, by a gew lgni- 
tion 
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Coſmicall Qzalities of things. II 
tion and refrigerating of it in a contrary poſition, ' 
make the ſame end of the Stone become its 
Southern Pole. 

If you take a capacious glafſe Vial with 2 flen- 
der neck, ending in a ſharpe Angle withonly a 
Pin hole left opcn ar the Apex, (inltead of-which 
Veſſell , Hero's Egg, as ſome call it, though far 
ſmaller,and without ſuch aneck may ſerve turn) 
and by ſuRion or otherwiſe tree it from as much 
ofthe included Air as you can,and it then have- 
ing ſtopt this Hole with your Finger, you 1m- 
merſe it ſomewhat deep under water,and (laſt- 
ly) withdraw your Finger; the Water will, con- 
tary to its owne Nature ( 2s is vulgarly conceiv- 
ed) ſpring up with violence, and toa good height 
into the Cavity of the Viall; which motion ot 
a heavy Liquor upwards canrot be aſcribed 
to the motion of the Finger 5 for That did 
but unſtop the Orifice, an nor impell up the 
Water; nor nced be attributed to Natures ab= 
horrence of a Vacuum, which ( whether there 
be ſuch a thing or not) 'tis altogether unneceſſ2- 
ry to have recourſe to inthis caſe: the Preflure 
of the Ambient Air, proceeding from its Weight 
upon the ſurface of the Water being ſufficient ro 
force up that Liquor into the Viall, in which the 
remaining Air by being rarifed , upon the ſcore 
of the Abſence of that which was taken our, hath 
it ſpring too much weakned to be able to reſiſt 
the Preſure oi the outward Air, as it formerly 
could doe; whereas if this Experiment were try- 
E 4 ed 
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ed in Vacuo ; the Water would not be raiſed, 
there being no outward Agent to impell 
it up, 


CHAP. V. 


T Had ſometimes the Curioſiry to conſider 
Beans 8 Peaſe pull'd up out of the Ground by 
the Stalks,in order to an enquiry into their Ger+ 
mination, and after having taken Notice of their 
Tumidnefle upon their having imbib'd. the moi- 
ſture of the Soil, and of their way through the 
AmbientEarth not only upwards with their Stems 
but downwards with their tender Rootecs ; I 
thought fit to try with what ſtrength or force the 
cauſes of their Intumeſcence endeavoured to di- 
Jate them, Whereupon I filled witha Quan- 
tity of ſuch-dry Beancs, as are in England 
wont to be given to Horles , ſeveral! Vials 
and Bottles,ſome of Glatlſe, and ſome of Earth, 
whereof two or three were of a very conſiderable 
ſtrength: which done, the Intervalls between the 
Beanes were filled wit1 water, and the Veilcls 
were exaaly ſtopt with Corkes ſtrongly tyed 
down with Strings, that nothing might get out; 
for I ſupoſed that the water ſoking into = Pores 
oftheBeans would alter theFigure of the Pores, & 

roduce in them an endeavour to ſwell; which be- 
1ns checkt by the Sides and Stopples ofthe Vel- 
ſels would diſcover,whether that endeavour ap | 
Q 
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Coſmical Qualitits of things. 13 


fo forcible as I ſuſpeted. The Succefle was, thar 


molt of theſe Veſſels ( for in one or two of 
them we! found the ſtrings broke that withſtood 
the raiſing of the Stopples ) whether of Glaſſe 
or Earth, werejburſt in ſunder. 

But being deſirous to make a nearer Eſtimate, 
how great this Expanſive force of the ſwelling 
Beanes was,we put a convenient.quantity of them 
into an hollow, but ſtrong Cylinder of Braffe, 
which I had cauſed to be purpoſedly made for 
ſuch kind of Tryalls, whoſe Cylindricall Cayi- 
ty was juſt fix Inches in length, and two in Dia- 
meter ; then having put in Vater enough to 
reach the top of the Beanes , we put into the 
upper part of the Cylinder , which was pur- 
poledly left unfild,a wooden plugg made fir for 
the orifice,by being turned into a Cylindrical 
Form, and a little narrqwer than the orifice, that 
it might move freely up and down , though the 
Warer (hould make it ſomewhat ſwell. Upon 
the Top ofthis Plugo, on waich leancd a broad 
and thick peice of wood ſhaped like a round 
Trencher, and made of the ſame peice with the 
Plugg, was placed a common half hundred 
weight of Lead, which yet could not depreſle the 
Plugg tuo low, being hindred ty the breadth of 
the Trencher, made as well to prevent the tvv 
great Depreſſion of the Plugg, as to afford a con- 
venicat Baſis ro the Weight. Laſtly , having 
kept the Cylinder in a quiet place for a fir ſpace 
of time ( which is in ſuch tryalls ſometimes 3 
ar 
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included Matter,) we obſerved, as I expeQed, 
that the . ſwelling/ Beanes had. very ' Manifeftly 
heaved up the Plugg, and the incumbent Weight 
beyond the former Station, And I ſuſpeRed that 
if we had had ſmall "_—_— ( of a pound or two 
a. peice)” conveniently (haped,a heavier weight 
mighr have been raifed by the ſame force. 

- It isnot neceſlary in this place, that I mention 
feverall Particulars relating to the experiment,as 
how: it - ſucceeds in Corn ground and unground; 
how in dryed Fruits, as Raiſins and Currants, 


how in dry'd peale ( which we found to dilate' 


themſelves very ſtrongly) and what Liquors will 
ot will not cauſe ayIntumeſcenceznor ſhall I here 
ſpeak ofdivers Circumſtances, that may be taken 
notice of in ſuch Tryalls ; only I uſt not omit 
this particular, rhat I had a mind to make ſome 
Tryall, Whether the force of ſwelling Beanes to 
prefſe or thruſt up the incumbent Weight would 
not in Cylinders of different ſizes be encreaſed 
in ſomewhat near a duplicate proportion to that 
of the Diameters, or the Areas of the Orifices of 
the differins Cylinders ( becauſe *ris accor- 
ding to the greatneſſe of thoſe Areas, that the 
force can be _—_ upwards ; ) but having not 
weights enough ſo ſhaped as I neetled, I could 
not make ſuch an experiment as Idefired; but 
thus much however I diſcovered in order to m 
Purpoſe that thePrefſure upwards ofthe Gy 
| anes 


or 3 daies ſometimes more or lefſe according to 
the Temperarure of the Air,and Quantity of the 
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Coſmicall Qualities of things. 15 
Beanes, was very much greater in wider Cylin- 
dricall Veſſels than in narrower ones : for hayi 
put-2 convenient Quantity ofdry'd Beahes into 
a Metalline Cylinder that wanted a pretty deal 
of being ſo-deep as ſix Inches, and was nat quite” 
four Inches -broad; when the included Beanes bee 
gah-to ſwell, they manifeſtly lifted up, ſuch 2 
Plug as was lately deferib'd ( but broader) 
with weights upon it, amounting to an hundred 

or better. | % 

Whether this may paſſe for a new( Phyſicall) 
Vis miowens, | freely leave: tor you ta determine, 
as alſo to confider,, whether by Mechanicall Con- 
trivances -{o great a Force, as may be this way 
produced, and which ſlowly and ſilently proceeds 
till ir hath attained its utmoſt. Energy, an& may 
be convcied. into Bodics: without working any 
Effc& before the due times may notin ſome ca- 
ſes be made applicable to uſcfu]l purpoſes, 

I ſhall not: now examine , whether. or how 
far the foregoing Experiment. may confirme the 
Carteſian Hypotheſis abouttheir materia Subtilis,, 
nor whether upon the notians which our Expert- 
ment may ſuggeſt, wee may be enabled to expli- 
cate the Force, wherewith fermenting Liquors 
doe often break the Veſſels, wherein' they are 
too exaRly (hut up; about which P/enomena and 
of ſome others of kin to it, I elſewhere propoſe 
ſome Conjecures. 

I think it fitter in this place to take notice to 
you of ſomething, that more diceRly belongs, to 
our 
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our pfeſent SubjeQt; namely, chat the Ar, with< 
in which name I here compriſe the' Ether,thar 
may be harboured in its Pores,may in ſome caſes 
by its conſtant preſence; and in others by irs being 
fats at hand, & its readines to infinuate it ſelf 
wherever it can get admittance, concurre to 
the ProduQtion of divers Phenomena, wherein its 
Cooperation has not been ſuſpected even by Phi- 
loſophers: for,not to mention whar I have by Ex. 
perimefits purpoſely deviſed, that the Air's being 
preſent to preſſe upon the ſuperficies of Liquors 
15 ſo requiſite in Sution, that they will not there- 
by be made to aſcend withour itz and beſides that 
to the putrefying of ſome Bodies within the 
time (or even within ten times the time ) 
' that nature is wont to putrefy them in , they 
will not be brought to putrefaRion, it the Air 
be all the while carefully ſecluded : beſides 
theſe things, I ſay, I found, [ that the light,which 
appeares in ſome rotten Woods and in ſome 
putrefyed Fiſhes did ſo much depend upon the: 
preſence of the Air,thar if that were quite with- 
drawn from them,the light would diſappear,and 
when they were reſtored to the ContaR of the 
Air, they would ſhine forth again as formerly, 
But of this elſewhere. ] 
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CHAP. VI. 


Know not, whether it-will be fit to add,that 

beſides what the Air (with the ſubtler matrer 
that may be mingled with it) may doe as a ſub. 
ſtancez it may perform diverſe things upon 0- 
ther accounts, as its finer parts may be, though 
inſenfibly, mov'd in Phyſically ſtrait Lines; or as 
itis the ſubjeR of Swarms of Corpulcles put into 
peculiar, though inviſible,Motions. For Inſtance, 
if I take a ſheer of Paper , and rub it over with 
Oil, or even a fit kind of Greaſe, that which the 
Liquor apparently does , is _ to pierce or 
ſoke into the Pores of the Paper,which before did 
by their crookedneſs, or upon ſome other Me- 
chanicall account render the Paper Opacous. But 
this inſinuation of the UnAuous Body into the 
Pores having altered them as to Figure, or to 
Size, or to both, and having by that alteration, 
given the Paper a Texture diſpoſed to allow due 
Paſſage tothe Corpulcles of Light,or to tranſmir 
their peculiar kind of Impulſe (whence ſeverall 
Naturaliſts derive Light) the Motions, as I was 
ſaying, or inviſible Corpulcles in the Air , de- 
pending upon the conſtitution of the World, do 
preſently a& upon the ow; and produce be- 
yond it both a ſenſation of Light, and the repre- 
ſentations of a multitude of Objeas, whence the 
Light refleas, and which could not be ſeen 
through ir before, I 


rs Of the S\yftematicall or 

I need not perhaps tell you, that ifa pretty 
large Box be ſo contrived, that there may be to- 
wards the one end of it a fine ſheet of _ Paper 
ſtretch'd like the Leather of a Drum-head at 4 
convenient diſtance from the remoter end; where 
there is to be left an hule covered with a Lenti. 
cular Glafſe fitted for the purpoſe, you -may at 
a little hole, left at the upper part of the Box, 
ſee upan the Paper ſuch a lively repreſentation, 
not-only of the Motions , but ſhapes and Co. 
lours of outward ObjeAs, as did not a little de. 
light we, when I firſt cauſed this portable dark- 
ned Roome , if I may fo call it ,to be made, 
Which Inſtrument I ſhall not here more particu: 
larly deſcribe, partly becauſe I ſhewed it you ſe. 
verall years agoe , fince when , diverſe Ingenious 
men have tryed to imitate mine ( which you 
know was to be drawn out or ſhortned like 2 
Teleſcope, as occaſion required) or Improve the 
PraQticez and Partly, becauſe, that which I pre. 
tended 1n mentioning of it here is , to ſhew, 
that ſince that almoſt upon every turning of the 
Inſtrument this way or that way, whether it be 
in the Town or open Fields, one may diſcover 
new objeas, and ſometimes new Landſcapes up- 
on the Paper, there muſt be all day long in all 
parts ofthe Air, where this P42nomenon can be 
exhibited, either certain Effluvia emitted every 
way from the-Obje&s, or certain motions of +in- 
ſenſible Corpuſcles, which rebounding firſt from 
the externall obje&, and then from the Paper, 

| nada 
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produce in the eye the Images of theſe Obje&s: 
fo that the Air 1s every where full of viſible Spe. 
cies, which cannot be intelligibly explicated 


*without the Locall motions , of flome minute 


Corpuſcles,which,whilſt the Air is enlightened, 
are alwaics paſſing thorow it, 

You may remember, Pyrophibs, that in the 
Clauſe of the ſecond ' Btos rag hithetto dil. 
courſed of, I take in the eſtabliſht lawes of the 
Univerſe as a part of the preſent Conſtitution 
ofthis our World; ſome of thoſe lawes cantri- 
buteing much to the operation of thoſe unheeded 
Cauſes, wee are treating of.Of theſe I may an- 
other time give or ſome Inſtances; but for the 
preſent ir may ſuffice, to take noticgof this one, 
that if you take a Barr of Iron & holding it per- 
pendicularly apply the loweſt part'of it to the 
NorthernPoint of a well poiſed magneticall Nee- 
dle,the Barr will preſently = it away:but that 
Magnetiſm,by which the Barr docs it as 'tis pre= 
ſently acquired by the Poſture which it had, fo 
tis as ſuddenly changed, it you invert that Po- 
ſturez as appears by this,that though you hold 
the Barr perpendicular, it it be held under the 
Needle fo that the ſame part of the Barr 
which before was placed direaly over the 
North-Point of the Needle , be held direaly 
under the ſame Point, the Barr will not, as 
before, drive it away, but, asthey commonly 
ſpeake, attraR it, But if this Barr have been for 
along time kept in an ereRed Poſture, as if o be 
p taxen 
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taken from ſome old V Vindow,or if, having beef 
heared and refrigerated, it have very long lain 
North and South, it will appear endowed with 
a ſtronger and more durable verticity , as we 
elſcwhere more fully declare ; which ſeemes to 
rocecd from this,that by lying North and South 
it lay in the Way, which,according to the eſta. 
bliſht Lawes of Nature ; the Magneticall EMuvia 
of the Earth mult _ along ini Steames from 
Pole to Polezwhereby they have the opportunity 
by little & little to work upon the Pores of the 
Iron that lies in their way, and fit them to give 
paſſage to the Efuvia of Magneticall Bodies; in 
which fitnefſe ſeems principally r» conſiſt the 
Maonetiſm of Iron : whereas if this Metall had 
all this while lain Eaſt and Weft , Inſtead of 
North and South, it would have acquired little 
or noe magneticall Vertue: and the reaſon why 
an erected Poſture gives 4 Rod or Barr ot Iron 
a power to drive away the North Point ot the 
eedle, has been probably conceived to be this, 
that the lower end being nearcr the Earth does 
-more plentifully participate of the Magnetick 
Steams , which fly in a cloſer order there, than 
further off, and by powerfully affeQing that part 
of the Iron,turn it(for a time) into the Irons North 
Pole, which according to the Lawes magneticall 
ought to drive away the North Poleof the Nee- 
dle, and attra& the South; whereas if the Barr 
being inverted,that end which was uppermoſt be. 
_ the lower,mulſt for the ſame rcalon have 
i 
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a contrary operation, unlefle by having long 
ſtood, its Verticity be tov well ſetled to be , 
ſuddenly deſtroyed or altered by the EMuvia 
of ſo Languid a Magnet as the Earth, But 
whether or no this explication be the right one 
( for I would not contend for its being ſo) It 
appears by the requiſiteneſs both of adeter= 
minate Poſition of the Iron,and of its long conti- 
muance in that Poſition tro make that metral ac- 
quire a durable Verticity, that thoſe unheeded 
magneticall tteames, which communicate ſuch a 
magnetiſm to the Iron, move and a according 
to Lawes eſtabliſhr in nature: which isas much 
as my Deſigne in this diſcourſe makes necellary 
tobe made out, 


—_ 
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T remains now, that we diſcourſe of the laſt 
4 ofour three grand Propoſitions,namely, That 
a Body by a mechanicalt Change of Texture mdy ace 
— of looſe a fitneff to be wrought upon by ſuch un= 
eeded Agents, and alſo to diver{ify therr Operations 
04: it upon the ſcore of its varying Texture, | 
This Propoſition is of ſo much Affinity with 
the foregoing, that there are divers cales, where- 
in the (ame Experiments and other Arguments 
may ſerve for the Confirmation of Both, 
 Burto Ulluſtrate a little what I mean, by grofle 
$nd ſenſible Examples, 'tis a cuſtome we often 
wigs F oblerve 
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obſerve at Sea,when we Sail with to ſlack a wind, 
to take up Water with certaine Inſtruments an1 
throw it againſt the Sails, Ar the firſt Propoſall 
this may ſeem a very improper Way to pro- 
mote the Swiftnefſe ot the Ship, ſince there is the 
Weight of ſo much water added to that of the 
Veſlel ir ſelfe, bur yet I have ſeen the Seamen 
make uſe of ir as one of their beſt Expedients 


when wee were cloſely chaſed by Pyrates, nor 


did I look upon it as irrationall; for whercas , 
when the Sails are dry, a good part of the Wind 
that blowes upon them caſily gets thorow thoſe 
meſhes or orcat Pores that are left between the 
Threds of which a Sail confiſts, when it comes 
to be wetted, the imbibed Water makes the 
Threds fiyell every way, and conſequently very 
much ftreigiitcns the Pores of Intervalls, .that 
were formerly left between them; by which 
means the Wind cannot pcrmeate_them as frece 
ly as formerly, but by finding a grcater reſiſtance 
in the Sail comes to beat more forcibly upon it, 
and conſequently drives it,and with it the Ship, 
moreſtrongly on, then elſe it would have done 
not to mention the ſtiffneſs of the Sail acquired 
by the imbibed Sea water, becauſcI would not 
ſtay to take notice of other Particulars, to which 
the ſucceſſe of this pratice may perhaps be in 
part aſcribed, 

To add another Inſtance to the ſame purpoſe 
with the former; ſuppoſe an high Wind to blow 
againſt a Chamber, wherein the Vindows and 
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Doors are all ſhut, the efeR will be only ,to ſhake 


a litcle the Roome in ocnerall; bur -if one open 
the Calement, thovgh he, that do's i it, doe pro- 
perly & immediatly but diſplace ſome litle Peice 
ne MF” of Iron or other thing that (ſhuts the V Vindow, 
ie | yer this bein? done in a Place, wherethere is 4 
ny ttrong Current of Air, which we call a V Vind, 
SY there will preſently fol'ow a blowing up of Cur- 
rf tins or Hangings, and bloweing about of Dut, 
» & Straws, F -hers. or other light Bodies, that arc 
d Þ not kraily enough titcned,nor very poaderous, 
le and yet are to heavy to9 be blown abour, 

C But to Procee 4 toInftances that arenot fo 
'S grofſe,l m1zht tak notice that though 2504 com 
CH mon Tartar docs vin ally of ir ſelte keep dry in 
yY the Air,nry and will not eahily be dijſolved in 
rB co'd witer; yet it it be calcin'd, though but very 
nl mo lerarcly, the Sa't in the remaining z Colle,the 
- BE Texture bi '7 now tered, W. Il realily enough 
O rhe mot Air ( as that of a Cellar) run into 
» || that Liquor char Chymiſts have been pleaſed to 
3 call O;! of Tartar per deltquium, Bur in regard that 
> | to make the Chang2 the greater,part oi { the Tar- 
| B tar mutt be driven away 'by the Fire, I ſhall ra- 
b 

| 


ther make uſe of an Exwmple eaſily drawn from 

an Experiment I cliewhere mentioned to ans 
other Purpoſe; For hav2ing taken a Load tone,and 
according to the way there delivered, heated it 

Þ &cooldir though it had lot fo littl- . by the Fire, 
' | chart the Eye took no notice of its being changed 
eicher as to Shape or Bulk,yet the Operation of 
F 2 the 
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the Fire, by changeing the inviſible Texture,did 
ſodiverſly alter p Niſpofition of it in reference 
to the magneticall Efuvia of the Earth, that] 
could preſently and at pleaſure change and real. 
ter the Pales of the Stone, makeing the ſame end 
point ſometimes ta the North and ſometimes to 
the South. The like change of Verticity I have,as 
I elſewhere declare, made meer Iron capable 
of without the help of fire or any other Magnet 
then the Earthy and [ have alſo found by Tryall, 
that a certaine heavy Stone, rhat is uſually 
thought to be not ſo much as of a meralline na- 
ture, may by a flight and quick Preparation, that 
alters not the Shape nor Bigneſs, be enabled ta 
attract and repell the Poles af a magnctick Nees 


 dle. 


CRHARL VEIL 
* O the Inſtances already given in ſolid Bodies 


it will not be amiſs to annex two or three in 
Liquid Bolies, becauſe it may be thought ſtrange 
by ſome, that conſiderable changes of Texture 
ſhould, without Fire or any new Ingredients be 
producd in Bolies which, by reaſon of their 
Fluidity ſeem preſently to recover their Texture 
if it be diſordered, If Honey and V Vater be each 
of them apart put into a convenient Veſſe!, th: y 
will both of them retaine their Nature,and tough 
yau mix them tozether in an undue TT - 
| 0 
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ſo that by reaſon of overmuch Honey the Conſt- 


ſence be too thick,or that by being diluted by 
roogreat a Proportion of Y Vater , the ſolution 
of Honey be too thin,they may continue Honey 
and V Vater; but if thofe rwo Liquors be duely 
proportioned (as if you puttoone part of Hos 
ney 4 or 5 of VVater) then their new Texture 
fo diſpoſes them to be ated on by the Subtle per. 
meateing Martter,or, what ever other common 
Agent Nature employes to produce Fermenta« 
tions, that the Ingredients doe no longer conti. 
nue what they were, but begin to work like new 
Maſt, or Beer VVort: and I have tryed that fo 
ſmall and ſhort a:Locall motion (as carrying ſuch 
mixtures a while in a Coach) has ſo excited the 
Liquor as to make it violently force its way out 
of the Veſſel,or throw off the Stopple, that I have 
wondered at it. And I remember,that an eminene 
Merchant of VVines, who ſpent divers years 
in the Canaries being askt by me abont ſome 
things of this Nature, affured me, that in thoſe 
Fortunate Iſlands ( as the Ancients Style them) 
he had ſeverall times. obſerved, that if a Pipe of 
the beſt Sort of Canary were when it was about 
a moneth old, rudely rould,though bur the length 
of an Hall or moderate Gallery , ſo tranſient and 
flight a diſcompoſure of the Texture would 
quickly make ſogreat a Change in it, that often= 
times a good quantity of V Vine would be violent- 
ly 'thrown out atthe Bung, or if the pipe were 
too cloſe ſtopt,that great Vellel it ſelfe would ofs 

+ 3 rentimes 
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tentimes have the botrom beaten out; by which 
means he had known ſeyerall pipes of that rich 
Liquor loſt. 

VVehave divers Examples of the cracking of 
common Glaſle, when it 1s too ſoon, after it hath 
been removed from the Fire, expoſed to the cold 
Air, and the ſubtle Bodies that are in it; which 
would not have crackt it, if it had been covld 
more flowly, ſo that its parts would have had 
leaſure to ſettle into a Texture convenient for the 
Paſſage of thoſe Subtle Bodies, which in that caſe 
would harmleſly have permeatcd it, But I have 
ſometimes (hewn the Curious a more quick and 
manifeſt Inſtance of the Importance of the preſent 
Texture ofa Body in reference to the Catholick 
and inviſible Cauſes that may work upon it. For 

haveing taken a plate of ſo ponderous and lolid a 
Body as Copper, and heated it red hot,and then 
ſuffered it to cool a while upon ſome more mo- 
derately hot place in the Fire, though it did not 
appear atall ignited when I removed it to a Plate, 
or even to a ſheet of Paper; yet upon its being ex« 
poſed to the Atmoſphere, the ſuperficiall part 
would not only crack as inover haſtily coold 
Glaſſe, but would, and thatpreſently, fly off in 
Flakes in good number, and not without noiſe 
ſo thatin a ſhort time I have had the neighbour- 
11g part of the Paper on which the Braſs Plate 
reſted, almot quite covered with little ſcales, 
as it were,of that metrall, 

And to give you in favourof what I have bin, hi- 
therto 
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therto diſcourſing an Inſtance of a very ſubtle 
nature, I wi!l not, though I juſtly might, take no- 
tice, that in rotten fiſh and rotten Wood,the 
of | change of Texture is oftentimes inviſible that will 
th ſuffice to make the Contad of the Air, and the 
14 Subtle Corpyſcles, whereto it gives Harbour or 
<> | Paſſage, confer or looſe a Power of (hineing, bur 
14 Þ Iwill rather chooſe to Inſtance in the Bolonian 
d | ftone,which by calcination acquires this admired 
ie | Property, that if it be but expoſed to the ſun 
ſe | Beams (ro which I have found other ſtrong 
7 | lights ſuccedancous) it will not only in a few mi- 
d | nutes acquire a Luminouſneſs, but tor ſome time .. 
it |} alter retain itin the Dark, 
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'F N The former Efſay, Pyrephi1us, I propoſed 
to you ſome — abour | 0 Subjc& there 
treated of, that ſeem'd to have in them ſuch 

{degree of probability; as is wont to be thought |, 

ſufficient to Phyſicall Niſcourſes, or at leaſt is u- 

fually to be met with in Them. Bur in regard 

the World, whether we take itin the larger 
ſenſe for the whole Univerſe; or in the more 
narrow but not lefle common acception, for the 

Globe we men inhabit, is a SubjeR (o vaſt, thae 

not only all demonſtrable Truths that may be 

diſcovered concerning it, may be looks upon as 
important, but even Conjcures and Suſpitions 
themſelves that relate to it in generall, if they be 
hot very groundlefſe or extravagant, may delerve 
not to be altogether paſſed by in ſilence, 1 will 
adventure to entertaine you a while with ſome 
Thoughts ofthis nature, eſpecially becauſe they 
will give me eppormaney to alleadg in their fa- 
3 


vour 
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vour ſome Hiſtoricall obſervations which,what.|j * 


evcr the Doubts or ConjeQures be thought of, 
may appear to be more new then deſpicable, 

It may now therefore be not urſcaſonable to 
confefſe to you,thar I have had ſome faint Suſpi. 
tion, that beſides thoſe more numerous and uni. 
form Sorts of minute Particles that are by ſome 
of the new Philoſophers thought to compoſe the 
Zther I lately diſcours'd 9:3there may poTbbly be 
ſome other kind ofCorpuſclcs fitcd to have con- 
ſiderable operations when they find congruous 
Bodys to be wroughton by them. But though. *tis 
poſſible, and perhaps probable, that the Effe&s 
we are conſidering, may be plauſibly explicated 
by the Zcher, as tis already underſtood, yet 
ſomewhat ſuſpe& that thoſe Effets may not be 
 dueſolely tothe Cauſes they are aſcribed to;but 
that there may be, as I was beginning to ſay,pe- 
culiar ſorts of Corpulcles that have yer no diſtin 
name, which may diſcover peculiar Faculties, 
and Ways of working , when thcy meet with 
Bodies of ſuch a Texture as diſpoſes them to ad- 
mit, or to concur with the Efficacy of theſe un- 
known Agents, 

This ſuſpition of mine will ſeem the lelſe im- 
probable it you confider,that though inthe Zther 
of the Ancients there was nothing taken notice 
of but a diffuſed and very ſubtle 1ubſtance, yer 
we are at preſent content to allow that there is 
always in the Air a Swarm of Steams moveing in 
' a determinate Courſe betwixt the _— 
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and the South: which Subſtance we ſhould nor 
probably have dreamt of, if our inquiſitive Gu/= 


bert had not happily found out the magnerilme of 
the Terreſtrial Globe, And few perhaps would 
have imagined that when an hunted and wounded 
Dear has haſtily paſſed over a little Grafle,he 
ſhould leave upon it ſuch determinate, though 
inviſible, Efiyviums, as ſhould f6r many hours 
ſo impregnare the Air,as to betray the individual 


Aying and unſcen Dear it there were no Blood 


Hounds, upon whole peculiarly diſp»ſed Organs 
of Smelling theſe Steams are fit to operate. And 
tis ſtrange that there ſhould be ſuch Effluvia for 
a long time- (perhaps a year or 2 tozether, ) re- 


fideing in the Air, that though our ſenſes diſcern 
.them not , and though they -have no Operation 


upon other meng yct if thcy meet with Perſons 


. ofa Pecultar Temperament, who by that and by 
their formerly haveing had the Plague,have attat- 


ned a peculiar Diſpoſition that firs them to- be 


. wrought on by Peſtilentiall Streams, they may lo 


operate upon them, that ſume at theſc Perlons 
may be able to diſcerne thoſe Streams to be Pe- 
ſtilentiall. To give ſome countenance to wh:ch 


Paradox,lI will here annex 2.or. 3 teſtimonies,tie 
firſt of which I find thus ſer down'among my Ad- 


"1 
5 


verſaria. [Above 3 moneths betore the lare great 
Plague began in London (in the year 1665 )chere 
came to Dr, M, a Patient of his ro deſire his ad- 
vice for her Husband, and the Dr. havaing cn- 
quired what ailed him, ſhee anſwered that his 

h 3 _ cicie 
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cheife Diſtemper was a ſwelling in his Groine 
and upon that occaſion added thar her Husband 
aſſured her ofhis being confident that the next 
Summer the Plague would be very rife in London, 
for which Prediction he gave this Reaſon, that in 
the laſt great Plague he fell fick of that diſcaſe, 
and he then had a Peſtilentiall Tumour, 
$0 in two other Plagues that ſince happened, 
though much inferior to that great one, each of 
them had a riſing in his Body to be its forerun- 
ner, and now having a great Tumour in the fore. 
mentioned place, he doubted not bur it would 
be followed by a raging Peſtilence, which accor- 
dingly enſued, Having hcard much talk of ſome. 
thing of this nacure, & being this morning caſual. 
ly viſited by the DoQor, a perſon of great veraci- 
ty, I enquired ofhim how much of it was true, 
& 1 received for anſwer the foregoing narrative, 
The Second is a very remarkable tory which 
I remember thartfamous & excellent Chirurgeon 
Fabrictus .Hildanus records ofhimſelf , namel y 
that having had a Peſtilentiall Tumour during a 
Plaguerhar happened in his youth, if for many 
years after he chanced t9-2o to , or ſo much as 
co paſs by, anhouſe infeed with the Plague, 
he was admoniſht of the particular Diſeaſe that 
reigned there, by a ſenſible Pain in that patt 
where he had had a Peſtilenttall Tumuor fo lon 
before. 
_ - The third Teſtimony, is afforded me by that 
curious obſerver of the Changes that happeiied 
as 
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as to the Phenomena of Diſeaſes 2t the famous 
Seige of Breda, where this diligent Phyſitian, 
practiſing much among Patients. afited with 
malignant and Peſtilentiall Diſeaſes,was at lengh 
infeged himſelte, whereupon he informs his 
Readers, Annotardum hic merito na!ure facultatem 
a1 Peſts preſercationem momenti eſſe maximi, Oz- 
ſervan in meipſo. contaminatas inviſeate ſtatins 
enzuerh olere wel axillas: ficiebatur aliquaydo caput, 
patty rnde ſudor, & ſeceſſ us tres quatuar ve, Hoc 
&lais ac cratt qui fideliter mihi retulerust, 

If theſe ſtories were related by.ordinary Per» 
fons af what happened to other mer,the odneth 
of them might well tempt a wary man ta ſuſpend | 
his judgement : but the Judictouſnelle of the 
Writers, & the Proteffion thcy were of,and their 
relating theſe as things that did more thena few 
times happen to themſelves, may well be per- 
mittcd to bring Credit to their Aſſertions. And 
theſe Inſtances added to what has. been already 


ſaid, may I hope excuſe me, ifT thinke it nor 


time miſpent, to conſider whether there may nat 
be other and even unobſerved Sorts of EMuvia in 
the Air: to excite your Curioſity .and Attention 
about which, rather then to ; Þ! neg a poſitive 
Opinion, is that which is pretended to in what 
bas been lately mentioned. 

And whereas,Pyrophilus, I have in the for- 
mer Diſcourſe taken in the StruFure and efta» 
bliſpt Lawes of the Univerſe as an Helpe toward 
the giving an Account - the Colmical C— 
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of things; I ſhall here alſo ingeniouſly confelſe to 
you, that I much feare whether we have yet ar 
eentively ehough taken notice either of the num. 
ber, or the Kinds of thoſe Lawes, 

For as I am by ſome Notions and Obſervations 
inclined to think, that there may be a greater 
number even of the more generall Lawes, then 
have been yet diſtintly enumerated; fo I think 
that when we ſpeake of the Eſtabliſht Lawes of 
nature in the popular ſenſe of that Phraſe, they 
may be juſtly and commodiouſly euough dt. 
Kinguiſht: ſome of them being gexeral Rules 
that have a very preat reach, and are of greater 
affinity to Lazes more properly ſo called, and 
others ſeeming not ſo much to be generall Rules 
or Lawes, as the Cuſtomes of nature in this or 

that particular part of the World: of which there 
may be a preater number,and thoſe may have 

a greater iis on many Phznomena ofnature 
then we are wontto imagine, 

And firſt whereas the Structure of the World 
is a main help inour preſent diſquiſition, I (hall 
venture to, tell you, that though I doe not only 
commend, but in divers caſes admire, the Indy- 
ſtry of Aſtronomers and Geographers, eſpectall 
of ſome later ones, yet they have not met with 
ſuch Difficulcies, that thcy have hitherto preſent- 
ed us rather a mathemaricall Hypotheſis of the 
Univerſe, then a Phyſicall, haveing been carefull 
to ſhew us the Magnitudes,Scituattons, and mo- 
tionsof the great Globes,fuch as the fixed go 

an 
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and the Planets (under which one may comprize 
the Earth) without being ſollicitous todeclare 
what ſimpler Bodies, and what compounded 
Ones the Terreſtriall Globe we inhabit does, or 
may confiſt of. And as of late years the diſcove- 
ry ofthe 4 Planets abour Jupiter, and the little 
moon (as ſome call it) that moves about Saturn, 
together withthe Phenomena of Comets, have 
obliged the skilfull to alter divers things in the 
Theory of Celeſtiall Bodies: ſo I know not but 
that future diſcoveries by improved Teleſcopes 
and otherPhiloſophicall Inſtruments,may reduce 
us to make changes in the grand Syſteme of the 
Univerſe ir ſelf: and in that which we canſider as 
the moſt important of the mundane Bodies to 
vs,the Terraqueous Globe we live on. 

What Communication this may have with 
the other Globes we call Stars, and with the 
Interſtellar parts of Heaven, we have very little 
knowledge of,though I may elſewhere make it 
probable that there may be ſome Commerce or 
other, but without ſpeaking more particularly 
of that Point, I confeſſe I have ſometime ſuſpe&- 
ed that there may be in the Terreſtriall Globe it 
ſelfe, and the Ambient Atmoſphere,divers whe- 
ther Lawsor Cuſtoms of nature thar belong to 
this Orbe, and may be denominated from it,and 
ſeemed to have been either unknown to, or ovet=- 


ſeen by - both Scholaſticall and Mathematical 


Writers, And firſt I have often ſuſpected whe- 
ther there may not be in the Maſs of the xm 
ome 


to Coſmical Suſpitiany. 


ſome great though ſlow internall C hange (whe, 


ther originated there, or produced -by the help 
of other Mundane Globes ) by conſidering tha 
almoſt in all Countreys, where Obſervations 
have been made, there has been a plain and con- 
fiderable alteration found it that which is coma. 
monly called the variation (for it is rather the 
; Declination)of the ſea Compaſle or Magnetick 
Needle,which is the diſtance by which the Nee. 
dle declines Eaſt or Weſt from the true North 
vat Line Pole. And whereas formerly at or *near 
Houſe, London the Compaſle declined, as Ob. 
ſervations ſolemnly made and upon re. 

cord afſure us, in the year 1580 abovea 11 de- 
grces, inthe year 1612 above 6 degeees, in the 
year 1633 no lefle then about 4 Degrees, it has 
of late been found to have very little or no Vari- 
ation, And at a place within halfe a League of 
London, trying with a long and curious Needle 
purpoſely made and poiled, I conld ſcarce dil. 
cern any declination at all, and it thencedle de. 
clined ſenſibly any way from the Pole, it ſeemed 
to do'ſo a little towards the other fide of Heaven 
the that towards which it did decline before; Amd 
» 4.» having * afterwards by the help of a me- 
x669,. ridian Line, much prized for have- 
ing been accurately drawn by eminent 
Artificers, made an Obſervation in London it ſelf, 
though I made it with two Inſtruments, whereof 
one was a choice one, differing from the former 
and from one-another;l could not ſatisfy my _ 
at 
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that I could diſcerne the Declination of the nee- 
dle to exceed half on if it amounted to ſo 
much, Bur fince Obſervations of this kind may 
prove more Confiderable then we yet know of, 
& ſince they ought to be made at diſtant places, 
fam contented to add here Dy way of Confir: 
mation, that the Cape of good Hope being one of 
the Eminentelſt parts of the Terreſtriall Globe 
in reference to magneriſms, the Acquaintance I 
had with one af the ancicnteſt and moſt experi. 
enced navigators of this part of Europe,invited 
meto addrefſe my ſelfe to him purpoſely to en- 
quire of him,wherther he had taken the Variation 
of the Compaſle at the Cape of good Hope, and 
whether,if at all,he had taken it more then once; 
he anſwered, that he had often done it: Where- 
upon askeing him what he found the Variationto 
be, and whether he had obſerved any change of 
It in his ſeverall voyages,he replyed, that when 
hewas a young Seaman he obſerved the Varia- 
tion to be about two degrees Weſtward, and 
afterwards dureing many years thathe ſayled to 
and fro betwixt Eaſt India and Enrope he found 
the Variation to encreaſe by degrees; and where- 
as he had learned from Ancient Writings 
and the Tradition of old Seamen, that before his 
timc, they had found no Variation at all, he a- 


bout x 5 years agoe (which was the laſt time he 


took It) found it by accurate Inſtruments, to be 

6 degrees & about 48 minutes. So that during 

the time that he practiſcd the ſeas about the Cape 
0 
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of (3204 hope the Variation ſtill Weſtward had 
decreaſed near 5 degrees. [pon theſe Grounds, 
which I may elſewhere have occaſion to confirm 
by further Obſervations,I cannot but think it pro. 
bable chat there may be Agents that we know not 
of, that have a Power to pive the intefhall parts 
of the Terreſttiall Globe it ſelfe a motion; of 
which we cannot yet certainly tell according to 
what Lawes 'tis regulated, or ſo much as whe. 
therit be conſtantly regulated by certain Lawes 
or no. And what .other Changes Agents that can 
produce a Change in the Terreſtriall Globe it 
{elke may make in this or that part of it who can 

 informe us? 
In the next place I confider the great uncertain- 
ty & irregularity that we have hitherto obſerved 
in the Weight of the Atmoſphere by our new 
Staricall Barometers, and much more ſenſibly 
by mercuriall ones, without yet having diſcover- 
ed the Cauſes of ſuch conſiderable Alterations in 
the Air, (ſave that in generall they proceed for 
the moſt part from Subterrancal Steames) 

whole influences upon other things may be more 
conſiderable then we have yet had opportunity to 
deteR. 

Tis very remarkable what a late and ingenious 
FEEL Writer that lived in ſome of the Ame- 
Rechefort. Tican Iſlands, relates about the Hurri- 

cans in thoſe parts, namely that before 

the Europeans came thither, the Inhabitants ob- 
ſerved thar they had thoſe Farall Tempeſts once 
| in 
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in + year and no oftner , afterwards they were 
troubled with them but once in 6 year, and 'in 
proceſle of time,the unwellcome Viſits of thoſe 
Winds grew ſo frequent , that in my Relators 
time they came once a year, and (as a Prodigy ) 
they once obſerved 2 inone year; and afterwards 
3 in another,I remeber alſo that meeting with an 
inquiſitive Gentlemi thar had lived in New-Eng- 
land, I defired to know of him whether in that 
part of the Countrey . where he refided, 
there were not a great Chtnge made in the very 
Temperature of the Ckmate?whereto he anſwer- 
cd me that there was, for it was grown much 
milder then formerly; and bl I doubted 
whether this Change might not have been, either 
accidentall for a year or two, or apparently to the 
Engliſh,whoſe Bodies by degrees might grow 
more accuſtomed to the Coldneſle of the Coun- 
trey, and lefſe ſenſible of it: It was anſwered that 
this Change had been obſerved for many years 
after the Engliſh had planted a Colony there,and 
that the Change was manifeſtly percerved by the 
natives to, by the remifler Operation of the Cold 
upon running and ſtanding WarterS,which were 
formerly wont to be frozen at ſuch and ſuch 
times. And I ſhall adde for Confirmation,that 
haveing one day the Honour to be ſtanding b 
his Majeſty when he received a ſolemne Added. 
from New - England delivered by the Gover- 
nour of a Colony there, That very inquiſitive 
Monarch, amongſt other Queſtions —_ 
ur 
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about the Temperature ofthe Air, he told his 
Majeſty 5n.the preſence of divers that came from A. 
merica with him; that the Climate had much altered 
& loſt much of its former coldeſſe far divers years 
ſince the Engliſh ſetled there. 
nether this Decrement of the ſharpeneſle of 
the Air will proceed, or howlong it will conti- 
nue, Time will diſcover. But inthe mean while 
ſuppofing with him the matter of Fa& tobe 
true; and that the change depends not on any 
manifeſt Cauſe; that which is happened already 
ſeems to me very conſiderable, ſince I have light- 
® 7ntiates £d On a Booke * written by ® one of 
New- Eng- the Ancient Planters of New-England 
ror tn: by way of _—_— of thatCountry; 
: where among other things , I find this 
| notable Paſſage. The one in the 7th 
_ a page; In former Times ( ayes He ) the 
| Rain came ſeldome,butvery violently, 
continuing its drops, (which were great and 
many) ſometimes 24 hours together, ſometimes 
48, which watered the Ground for a long time 
after, but of late the ſeaſonsare much altered, 
the rain coming oftner, but more moderately, 
with lefſe Thunder and Lightnings, and ſuddatn 
Guſts of Wind. And the other in the 84th Page, 
where ſpeaking of the Heathen natives, He layes 
they acirowled the power of the Engliſh-mans 
Gad,as they call him, becauſe they could never 
yet have power by their conjurations to damnify 
the Engliſh either in Body or Goods;and bellies 
cy 
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they ay he is a good God that ſends them 
, ſo much good Corn, ſo ma- 


fo 


ny good Cartell, temperate rains, fair ſeaſons, 
which they likewiſe are the better for ſince the 
arrivall of the Engliſh; the Times and ſeaſons be= 
ing much altered in ſeven or eight years, free 


from Lightning and Thunder , ong 
ſuddain and Tempeftuous daſhes 0 


lamentable cold Winds. 


So that by this it appears, that this 


oY 


droughts 
arp 


grateful 


Decrement of the coldneſs and rudeneſs of that 
Climate was already taken notice , 


of ſo * many years agoc, 
To theſe Relations 
hently be ſubjoyned a 


pal 


age of the Learned 


_ - was pabli 
pertt- 35 years Snces 


Maznenus in his Ingenious little Tract de Mays 


2«; where he very ſolemn- 
| S——_ this notable ob- 
ervation , :That in the 
Country he calls Cexotria, 
there was no Manna to be 
found a little above 300 
years agoc, And that in 
Calabria it ſelf, a Province 
ſo famous for Manna, that 


the beſt is denominated 
thence, and my furniſhes 
a great part of -Europe, 
wh that oddDrug,;'tis but 
nce two 

uts thax 


or thereg- 


xa has jallen 


Sanfiormm nature In- 
terpretum nullns fraxinum 
inter arbores p 
ant reſiniferas recenſuit. 

Hlad onmino quo Alto- 
matus ſeſe jaFare videtur, 
ignorgutre Cari | It- 
rum indagatores Plinijus, 
Galenus , Theophraſtus, 
(5 qui mediam atatem int= 

__ viri ys 1- 
igenti celedres : 
ſalicet ils Femperibie x 
tum pluebat in Calabris 
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tum: Dic amabo Altomate 
cur ante trecentos anues 
Multum Manna (uit is 
Cecnorrid, jan certe ade 
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wicla, Ts _ fefemie or, as he expreſſes it, tai. 
Curtoſam mcolarum ſolerti- NCA. KY 
on ne ou Pops own I know not wh ether it 
Tread fil jm ay be worth while 
exftias. Magnenus de Man- mention after thefe more 
anon weighty obſervations the 
Occonomicall Tradition of H uſwives; which I 
ſhould not think worth taking notice of in this 
place but that haveing purpoſely enquired aſter 
the truth of it, of two very ſober perfons (much 
verſcd inthe Art of makeing Sweetmeats) that 
have,eſpecially one of them,often tryed it,they 
ſeriouſlly affirmed to me,that they find theS ar 
made in linnen by the juyces of Fruit, particularly 
, ofRed Currans in ſtraining Baggs,will beſt waſh 

out(nay ſcarce otherwiſe) at that time ofthe year 
when thoſe Fruits are ripe the enſucing year; 
To which may be for affinities ſake annexed, 
what is related by the ingenious French Writer 
Hiſteire n,. Ofthe Hiſtory Des Wes Amilles, where 
twrelle Des he lived divers years; who ſpeaking 
mtg "ne of the Fruitthey there call Acajou,tells 
Liv:1.Chap: . 
6. us, that the Juyce of ſome of the in- 
ternall parts of it though reputed an 
excellent remedy in fainting Fits,is of fuch a na- 
eure,thar ifit chance to fall upon a peice of Lin- 
nen, it turns to a red Spot; which laſts till the 
tree come to be again in flower. Which Phene- 
aena if the length of time,and the heat and Tem- 
perature of the air uſuall in the Seaſons of pro 
duceing Blofſoms,and ripening of fruits be found 
| | ro 
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to have little or no intereſt in their Cauſation, 
may prove of ſome uſe in our preſent inquiry. 
What ever be the true cauſe of the Evbing 
and Flowing of the Sea, yet at Spring-Tides the 
motions of ſuch vaſt Maiſes of Matter as the 
eat Ocean, and molt of the Seas, are ſo conſtant= 
ney as w'th the New and Full Moonz and 
the more ſtupendious Spring-Tides have been in 
mo#t places, fo long obſcrv'd to happen regular- 
ly enough abyut the Aquinoxes, that it is worth 


an Enquiry, (though 1 cannotchere afford it one) 


whether theſe conſpicuous Phenomesa may not 


' fomwhat confirm the ConjeQures we are dil 


courſcing of. 

And when I remember how many Queſtions L 
have askt navigators about the luminoulnesgt the 
Sea, and how in ſome places the Sea is wont to 
ſhinein the night as far as the Eye canreachy at 
other times and places only when the Waves 
daſh againſt the Veſſe!l, or the Oars ftrike and 
cleave rhe Waterz how ſotae Scas ſhine often 
and others have not been obſerved to ſhine; how 
in ſome places the Sea has been taken noticelof, 
to ſhine when (ſuch and ſuch Winds blow waere- 
as in other Seas the obſervation holds not: and in 
the ſame Tra of Sea within a narrow Compaſle 
one part ofthe water will be luminous,whil{t the 
other ſhines not at all: Vhenl ſay I remember 
how many of theſe odd Phenomena belonging to 
thoſe. great Maſſes of Liquor I have beentold of 
by very credible Eye- — (whole narrg- 
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tives to me you may elſewhere meet with) I am 
tempted to ſuſpe&, that ſome Coſmicall Law or 
Cuſtom of the Terreſtriall Globe, or ar leaſt 
ofthe Planetary Vortex may have a conſiderable 
Agency inthe Prodution of theſe Effes. 
" Noram I ſure that ſome Subterrancall Chan. 
ges or ſome yet unobſerved Commerce betweer 
_ the Earth ml other Mundane Globes has not an 
Intereſt in the origine, continuance, & Expiri 
of thoſe diſeaſes Phyſitians call New, which tc 
invade whole Countreys (and ſometimes grea- | ,, 
ter portions of the Earth) and laſt very mary | jr 
years, if not ſome Ages, before they come to be | 1 
extin&, Of which Sorts of diſeaſes divers Lear- Þ ar 
ned men have reckoned up divers, and whereof | By 
the Venereal Pox, at leaſt as to its origine and f 1 
ſpreading, is but too manifeſt and unhappy an In-} B 
ſtance; whereto according to ſome eminent Do- f| th, 
Qors, we may add the Rickets, a Diſcaſe which ©; 
though ſcarce known-in other Countreys, is here of 
in England fo fatall to Children, which firſt (as the 
is affirmed diſcovered it ſclke among us within m; 
the memories of multitudes of men yet alive: pu] 
Bur of this perhaps more clſcwhere the 
If I ſhould now further deſcend to the Peculi-Þ ouf 
ar Phenomena of Particular Regions, I muſt lanch we 
out into a Diſcourſe I could not have the Leaſurefſ pre 
to finiſh, And therefore I ſhall only advertiſe e 
of two Suſpitions more, that I hold not unfit tof ple: 
intimate to you, about the eſtabliſht Lawes and] nob/ 
Cuſtoms of nature. | — | mot 
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The firſt of them is this, that 1 doubt thoſe that 
are thought the grand Rules whereby things cor=- 
poreal are tranſaed,and which ſuppoſe the con- 
{tancy of the preſent Fabrick of the World and of 
courle things,are not altogether ſo uniformly com 
plyed with,as we are wont to preſumezat leaſt as 
to theLines according to which the great Mundan 
Bodies move, 8 the Boundaries of their motions 
For what reaſon the wiſe Anthor of nature pleasd 
to permit that it ſhould be ſometimes, as it were 
overruled by the Boilterouſneſſe (if I may fo call 
it) and exorbitant motions of unruly Portions of 
marter,l muſt not in this place(though'I doe it in 
another)enquire: ButwhenlI conſider thenature of 
Bruite matter, & the vaſtneſſe of the Bodies thar 
make up the World,the ſtrange Varicty of thoſe 
Bodies which the Earth doth comprize, and 0- 
thers of them may not abſurdly be preſumed to 
containe, & when I|likewiſe conſider the fluidity 
of that vaſt Interſtellar part ofthe world wherein 
theſe Globes ſwim; I cannot bur ſuſp ++ there 
may beleſle of Accurateneſle and of conſtant Re- 
gularity, then we have been taught to beleive, in 
the StruQure ofthe univerſe, & a greater obnoxi- 
ouſnefle to Deviations then the Schools, who 
were taughe -by their maſter Ariſtotles, to be 
eat admirers ofthe Imaginary perfe&ions of 

e Czleſtiall Bodies, have allowed their Diſci- 
ples to think, And in effe& to' ſpeake only ofthe 
nobleſt of them, the Sun,and to paſſe by about his 


{| motions, the obſervation ofthe exaeli Aſtrono- 


Ha mers, 
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mers,that'natural days are not all of equall length 
whatever the Vulgar ofPhiloſophers ſnppoſe to 
the Contrary.) Ani not to take notice of the great 
diſpute betwixt the eminenteſt Aſtronomers even 
of our times about the Anomalie attributed to 
the motion of the Suns Apogeurr; to paſſe over 
theſe things, I ſay; the Sun himſelfe doth not only 
from time to time do what divers of our latter 
Aſtronomers ſtile,to vomitout great quantities of 
opacous matter ( which are called his ſpots) 
ſome of them bigger (perhaps) then Evrope or 
Aſia,bur has had almoſt his whole Face ſo dark- 
ned with them; (as about the end of Czſars, and 
the beginning of Auguſtus, government) that for 
about a year tozether he was as it were under an 
Ecclipſe: To which 'if we add thoſe C zleſtiall 
Commetts (for I diſpute not now about ſublu. 
nary ones) their number, Vaſtneſſe, Duration, 
odd motions from Orbe ro Orbe, (as the Anci- 
ents would have ſpoken) and other Phenomeng, 
(whatever the Cauſes of them be,) *rwill appear 
that even in the Celeſtiall part of the World,all 
is not ſoregular and unvariable as men have been 
made to beleive. 

I had ſome doubts whether this might not be 
much confirmed by what has bin related by ſome 
Navigators that have been in the South Sea,about 
certaine Black Clouds, {aid to move as regularly 
inthe Antartick Hemiſphere,as the neighbouri 
Starrs themſelves, to which ſome of our Bng 
Geamen(whether firſt or no,l know not)have aded 
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certaine white Clouds in the ſame Hemiſphere 
move no lefſe regularly, Of theſe Relations I ſay , 
I confidered, whether ſome uſe might not be 
ven | made 10 my preſent purpoſe; but haveing made 
tof| the Beſt inquiry I could, of thoſe few Perſons of 
ver | note I could mcet with, that were likely to 1n- 
nly Þ forme me, I do nor yer ſee caule to alleadge 
er | theſe Phenomena by way of Arguments, Burt 
of | yer ſince I flind that « ven Pilates who have been 
s) | frequently in ſome parts of the Eaſt-Indies have 
or | not(whether becauſe they ſayled not far enough 
k- | tothe Southerne Pole,or upon ſome other ſcore) 
nd } taken notice of them, I (hall ſubjoyne as a part 
or # of naturall Hiſtory not obvious to be met with, 
in | the beſt account I could procure of themy which 
ll was from an obſcrveing Captain of an Eaft 
1-8 Indian Ship with which he lately adventured too 
n, | unfrequented parts of the South Sea. 
i-S Theſubſtance of his anſwers tome about the 
fore-mentioned Phenomena was this , That he 
rj had diverstimes feen in the Southern Hemiſphere 
lf and in that part of the milky way which is not to 
nf be ſeen uponour Horizon(tor he ſays the Galaxy 
is cither compleatly or almoſt a circle) twoor 
e 8 three places that looke like Clouds and move a- 
bout the Earth regularly with the white part of 
tf the Circle in 24 hours, Butby what he replyed to 
"| ſome further queſtions thatT asked him , I ga- 
| thered thatiftheſe be the black Clouds that Na- 
) 
| 
| 


vigators have ſpoken of, thoſe that gave them the 
name of Clauds were probably much miſtaken. 
| H 3 
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Since, he anſwered me, that theſe are not black 
but ofa deep blew; which makes me ſuſpe& them 
to be but Perforations, if I may fo = of the 
milky way, by which I mean parts of the Azure. 
Sky that are ſuffered to be ſeen by the Diſcon- 
tinuations of the parts-of the Galaxy. And to this 
Account of the dark Clouds, his further Anſwers 

we methis of the white ones; which he ſays, 

ome call the mapellanick Clouds, about which 
heRelated. 

That he had divers times ſeen towards the 
South-Pole the Clouds that ſome few Naviga. 
tors mention to be there, and to move about the 
Pole in 24 hours. : 

That he began to diſcover them plainly when 
he was in about 18 degrees, (as I remember) of 
South Latirude, 

That they were white,in number three, (though 
two of them be not very diſtant from cach other) 
the greateſt being far from the South Pole,the 0. 

ther not _ degrees re- 

moter then that Star 
EP Sl —_— which ofthe * Conſpicu- 
tradifted by a Curious m- ous ones, they reckon to 


derne Aſtronomer, who tells IF 
-of a ſtar mt 3 degrees di- be neareſt to the Pole : 


ſtant from the Southerne though it be about TI 


Pole; but then be ſays to?, : . 
Rs ire inc degrees diſtant from it. 


oth magnitude. ut from this account 

VA ofhis,l dare not,as I was 
intimating , conclude theſe ro be ſuch Clouds 
as they are taken for, becauſe tor ought I know, 


if 
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if they were lookt on through a good Teleſcope, 
they would be found Conſtellations of ſmall 

andfingly inconſpicuous Stars, like thoſe of the 

Galaxy the Belt of Orion &c. But to be 

relolved about theſe, matters, *tis- not 

amifle to expe further obſervations z the 

propoled ConjcAures being made but upon 
a ſuppoſition; ( of the truth and ſufficiency of 
the Rel1tions.) 

And thus much for the F'*rſt of the two Suſpitte 

ons that I above ir:timarcd I would propole to you 
the other is very different from ir, and mighr ſceng, 


contradicury to it, bur that they belong not to 
the ſame Caſcs. For though Tlatcly: told you, 


I ſuſpected that in ſyme thizgs eſpecially rela- 
ting to the Lines accurding to which, and the Li- 
mics within which ſome great matles of mater 
are ſuppoſed to performe their motions, there is 
more accuratenelle fanſicd then there really is; yer 
I ſhall now add that there are caſes wherein I 
am not quite out of Doubr,but that we may ſom- 
times take ſuch things for Deviations and exorbi- 
tancies from the ſertled Courſe of nature, as if 
long and attentively enough oblerved, may be 
found to be but Pertodicall Phexomera that have 
very long Intervalls between them. Bur becauſe 
men have not Skill and Curioſity cnough to ob 
ſerve them, nor Longxvity crough to be able to 
take notice of a Competent Number of them, 
they readily conclude them to be but accidentall 
Extravagancies that ſpring not from any ſcrtled 
H4 and 
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and durable Cauſes. For the World, like a great 
Animall produceing ſome effe&s but at determi. 
nate ſeaſons, as nature produces not Beards in 
Men til! they have attained ſuch an Age,and the 
Meyſes (as they call them,) uſe not to happen 

'to VVomen before they come to ſuch years, nor 
to laſt beyond ſuch other years of their Life, As 
may be alſo obſerved within a far ſhorter compas 
of Time in the growth & falling of Stags hornes 
and Bucks, If the firſt man had lived but one year 
inthe VVorld, he would perhaps have thought 
the Bloſloming of Trees in Spring, and their 
bearing Fruit in Summer but an celdeal thing, 
and would have lookt upon the Ecclipſe of the 
Sun as a Prodigy of Nature obſerveing that 
though every new Moon,the Sun 8& ſhe came ve- 
ry near together yet neither before nor after was 

ere any ſuch terrible Phenomena conſequent 
thereupon, And we our ſelves may eafily remem- 
bcr what ftrang conjectures we had of the ſtrang- 

Iy varying appearances of Saturn for divers years 
2'ter our Teleſcopes firſt diſcovered them to us, 

Bur moſt remarkable is thac Czleſtiall Phence 

#:en0n afforded us by the Emerging , Dilapvea- 
ring,2nd Renppearing Stars of this Ages which 
have b2cn o{erved in the Girdle of Andromeda, 
and i or about the Swans Breſt , (which is (aid 
to have ren (een in the year 1600, and to have 
vaniſht in 1621, ) and eſpecially that which 

having above 25 years agoe appeared for & 

wile in theVVhales Neck among the fixed _ 

a 
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md afterwards by degrees dilappeared, was 
lookt upon by thoſe ' Aſtronomers of that Time 
who did not outlive it, as a Czleſtiall Comer, 
But afterwards an Ingenious.. Engliſh Gentleman 
of my acquaintance, having .oblerved here (as 
well as the vigilant Curioſity of ſume few latter 
Aſtronomers hath. taken notice of cl{where;) the 
Return of the like Phezomenen in the ſame part 
of Heaven, it begat much wonder in All (which 
was increaſed by the ſlow. diſappearing of it) 
and in ſome curious men a Raſolution to have a 
watchful eye upon that part of the $ky.Since when 
the juſtly Famous Bull:aldus, and. befides ſome 
eminent forreign Virtuoſft (whoſe names I know 
not) divers excellent Perſons of our own Nation 
having taken notice of it in the wonted place, 
(where I had ſymetimes the fartisfaQion of ſee. 
ing itz) theſe Obſervations,and eſpecially the laſt 
Difappcarance of a Star judged to have been pla. 
ced among the Fixcd ones,and eſtimared to be of, 
the Fourth (if not the Third) magnitude, have 
ſomewhat confirmed me in the Suſpition I 
am now treating of. For if this and the other new 
Stars do continue to Return periodically to the 
ſame part of Heaven whcre they have been alrea- 
dy long agoe ſeen; as at leaſt for as much as con- 
cerns this , its oraduall increaſcing after ir firſt 
begins to ſhcw irſelte , and decreaſeing after- 


{wards ſeem to promiſe; then I may with ſome- 


-what more of probability then before,ſuſpeR thar 
there 
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there may be Vortices beyond the Concave ſur: 
face of what we call the Firmanent, which ſuſpi. 
tion (if true) would much disfavour the Hypo- 
theſis we now have about the Syſteme of the 
World, and will favour what I conjeured as 
poſſible about Periodicall Phenomena, And how- 
ever; If ether the new Star, without departing 
from its place, be only ſometimes by degrees 
overſpread and hid by Spots, like thoſe I former- 
ly mentioned to have obſcured the Sun, which 
are afterwards by degreesalſo difipated,as I at fir? 
ſuſpe&ed : Or if it have a darke Hemiſphere as 
well as a light one, (or rather a greater part of 
its Globe obſcure then Luminous as Bull:aldus in- 
geniouſly conjeQures) 8 by turning ſlowly about 
1ts own Center and Axis doth ſometimes obvert 
to our eyes its Luminous part, and ſometimes its 
dark part (as Jupiter is ſaid to do its Belt-like 
Spots; whence it muſt gradually both appear and 
diſappear;according to cither of theſe two Hypo- 
els; (hnagh notfomuch as inthat which prece- 
ded them ,) there will be reaſon to queſtion 
the great Uniformity imagined to be inthe Cz- 
Ieſtiall Bodies and motions; and to favour what 
has been propoſed about Periodicall mutations 
in the mundan Globes;eſpecially fince theſe Phe- 
nomens argue,that even thoſe Stars we call fixt;and 
have lookt upon as ſo invariableg are ſubje@ to 
mutations great enough to be taken notice of b 
vur naked eyes at ſo immienſe a Diſtance, L ſhall 
nol 
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not here proſecute this diſcourſe,becauſe Iwould 
& dons ts 2! anticipat whatlI foreſee I ſhal 
nabs to « Tra a. have occaſion to ſay abour the 
bout the Effe#t5and Terreſtriall EfMuvia with their 
Cage of fe bee” Cauſes and effedts in another 
Ae. Diſcourſe, but I think my ſelfe 
obliged to mind you in this place that Doubes 
and Suſpitions are the only things promiſed b 
the Title of this Diſcourſe, and therefore I ſh: 
not quarrel with you if you conjeQure that though 
the laſt propoſed Sſpition may prove well 
ounded in ſome caſes, yet in ſome others, the 
Exorbitancies ofthe matter may, if they chance 
to be repeated, occaſion a new Cuſtom that ma 
have the Force ofa Law in this or that part of the 
mundane Globes; particularly in this Terreſtriall 
one we inhabit : As Waters by their frequenr 
overflowings of the Banks that cannot contain 
them , doe ſometimes make themſelves new 
Paſſages by their owne Deviations,and as it were 
affe& to run in the Channels they once made. 
And as it happens alſo in Animals that noxious 
Humours having once found a Vent at an Ifſue 
or an ulcer, doe conſtantly take their Courſe that 
way, Which brings into my mind this odd ob. 


ſervation, that having occaſion to paſſe ſome 


years agoe out of Emland into Ireland , traver- 
fing the MaritineCountey of Waterford, the Con 
voy that went with me (hewed me once in my 


Way at a pretty diſtance off, a mountaine from 


whole 
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whoſe higher parts there ran precipitouſly a 
River (which by my eſtimate was pretty broad) 
that within but 2 or 3 years before at furtheſt firſt 
broke out without any manifeſt C:uſe from a 
great Bogg that had been mimemorially atthe 

of that mountain, and to the wonder of the 
Inhabjrants after the firſt Eruption of the Water 
had ſupplyed the Country with a River ever 
fince; the Circumſtances of which new Phene- 
#09, I would gladly at a nearer diſtance have 
obſerved, but the Convoy was not fond of a Cu- 
riofity ſo dangerous in an enemies Country. 

Other Inſtances to the ſame purpoſe I cannot 
now conveniently ſtay to preſent you, having al- 
ready made the ConjeQurall part of this Efſay 
diſproportionate to the other and I hope there is 
already enough ſaid in this latter part to anſwer 
my Deſign, which was to exciteyour Curioſity 
to ſeek after ſome Certainty touching the Things 
doubted of; and ſtrive to enable your' (elfe by 
watchfull obſervations ſomewhat to eaſe me of 
the troubleſome Suſpitions I have confeſſed to 
you, by telling me whether they are altogether 
groundleſs or not, 
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have been accompanied b) three or four O- 

thers, whereof the Firſt, Treated about the 

Temperature of the Regions of the Air , 4s 
to Heat and Coldgand had been premiſed ta the Two 
that now come forth, had it not teen judged more pro- 
per to reſerve them to accompany ſome other Papers 
concerning the Air, To the following Trad about the 
Submarine Regions, it « thought fit toadjoyne ſome 
Relations about the Bottom of the Sea, to which was 
to have been added ſome Obſervations , concerning 
the $ altneſs of the Sea ; but in that Treatiſe, ſome 
Blanks having been left for Particulars , which the 
Author could not ſcaſoxatly find among hu Loos Pa« 
pers to fill them up with, theſe that now appear, ha= 
wing no dependence on them, it w45 not thought fit they 
ſhould ſtay any longer for them. 

But about theſe ſeveral Trafis, this General ad. * 
wertiſement is to be here given, That being Hiſtori- 
call Pieces, conſiſting chiefly (though not only, )of ſuch 
Particulars, 4s the Author muſt owe to the Tnforma- 
tions of Others , he nould not flake hu Reputation 
for the Truth of every one of them z, contenting him=- 
ſelf, to have performed what can be reaſonably expe- 
fed of him, which #5 , that he ſbould carefully make 
his Inquiries from credible Perſons, who for the maſk 
part , T_ their Anſwer upon their own knowledge, 
and that he ſhould faithfully ſet down the accounts he 
precured from ſuch Relators, 


T' e tws following Traits were deſign'd to 
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Of the 
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OF THE 
TEMPERATURE; 

Of the 
SUBTERRANEALL REGIONS 
As to Heat ani Cold, 


CHAP. I, 


F whenIuſed to viſit mines, I had thought 
of writing on the ſubje& I am now about to 
treat of, and had deſfign'd to (arisfie my ſelfe 

about the Temperature of the Subterraneall Air, 
as much as I did about the other Subjets I was 
then concern'd to be inform'd of, I think I ſhould 
have enabled my ſelfe to deliver much more 
upon my owa obſervation, then Iſhall row pre= 
tend to doe, Bur though for the realon newly 
intimated, and becauſe of my being particularly 
ſubje& to be offended by any thing that hinders a 
full freedom of Reſpiration, I was not ſolicitous 
to goe down into the deep mines; yet after ha» 
ving discourſ'd of the Temperature of the Air a- 
bove Ground, I preſume it may notbe impro« 
per or unwellcome to ſay ſomething of the Tem- 
perature of the ——_—— Regionsand + f 
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the Air reaching thither. For deep mines being 
places which very few have had the opportunity, 
_ and fewer have had the curioſity to viſit, and of 
which I have fcarce found any thing art all obſcr. 
vable by Claffick Authors, and by other writers, 
bur very little, eſpecially that I think probable 
enough to make uſe of, I preſume it will not be 
unacceptable to you, if of Regions {o little tre. 
quented, and I known, I report what I have 
been able to learn (by diligent enquiry purpoſely 
made) from the credible Relations of feverall 
Eyc-witnelſes differing in nation, and tor the 
moſt part unacquaiited with cach other, 

Though I do rot think it abſurd to ſuſpe& 
that in ſome places of the Earth, the peculiar 
conſtitution of the Soil, and other circumſtances, 
may make it rcaſorable to atign thoſe. places 
Tewer or more Regions then three; y't ſpeaking 
in the General!, the Ternary number ſcems not 
inconvenient to be aſſigned to the Subtcrraneall 
Regions, notſo much upon the ſcore of the Ana- 
logy, that by this Diviſion vil! ve eſt2Þlithed be. 
tween the Regions of the Earth and of the Air, as 
becauſe there ſeems to be a rvaton of the Divi- 
fion included in the Diviſion iticlic, And indeed 
Experierice appears to favour it in the Subterra« 
neall Cavity , that I have hitherto been able to 
procure an account of, from any Ocular witneſs, 
and (very few excepred) one of the deepeſt thar 
weyet knovy of, in the worl, And. fince it has 


becn received for a Rule among Philoſophers, 
that 


wWwW oaoT uo 


the Subterraneal Regions, 


that which is perfeQeſt or compleareſt in its kind, 
ought to be the Standard whereby thereſt are to 
be meaſured, or eſtimared,I ſhall begin.the re- 
maining part of this Efſay by a Relation that I 
obtained from a ChymifF - that had purpoſely 
travelled into Hungary, and other places to viſit 
the mines thoſe parts are juſtly famous for, and 
who bringing me the honour of a Complement 
from a Prince,to whom he belonged gave me the 
opportunity of askirg him divers Queſtions, his 
Anſivers whereunto (which I preſently atter pur 
into writing, ) afforded me the cnſuing ac- 
COUnTt, 4 
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Hat very ncar the Orifice of the Groove, he 

tclt the Air yet warm; bur alterwards de- 
ſcending towards the lower parts of the Groove, 
he fele it cold, till he came to fuch a depth, as 
he had ſcarce attained by a quarter cf an hours 
deſcent, and that the Cold he felt during this 
time ſeera'd to him conſiderable,eſpecially when 
indeſcending he had reached to a good depth. 
- That after he had paſſed that Cold Region, he 
began by degrees to come into a warmer one 
which increaled in heat, as he went deeper and 
deeper. Sorhat inthedeeper veins he found the 
Workmen digging with only a flight garmenr 
over them; and the Subterraneal heat was much 
A 3 orcatec 


6. The Temperature of © 
greater, then that ofthe free Air on the top of the 
Groove, though ir were then Summer. 

[ What is here mention'd of a cold region in 
the Earth, has been fince confirmed ta me by an 
ingenious Phyſitian, upon an obſervation made 
in another Hungarian mine (near a Town whoſe 
namel remember not) that was not of Gold, but 
Copper; and of much lefſer deepnefle then that 
newly ſpoken of. For this Relator -anſwer d me 
that in going down, he fe't a conſiderable degree 
of Cold. And when ask'd whether he found the 
like in his Return upwards, he told me, he ob- 
ſervd it then too, And when I further inquired 
after the extent of this cold Region, he replyed, 
that not expeRing to beask'd about ſuch Circum- 
ſtances , he had not taken particular notice of 
them: but thus much Information my Queſtions 
procur'd me,that he began ta feel the above men- 
tion'd coldnefſe when he could receive no more 
light at all by the mouth of the Groove,and that 
this cold Region laſted till he came ſomewhat 
near the buttom,which was cſtimated to be about 
an roo fathom or more diſtant (in aſtrait 
Ling) from the Top. ] 

This Relation agrees well enongh for the main, 
with that ſhort, but conſiderable one of Morin, 
(which I elſewhere cite) who above forty five 
years agoe, viſited the deep Hungarian - mines tn 
the month of July, and takes notice, that when 
he came down to the burrows, as he calls them, 
he did not find any heagg as at the mour? of rhe 
Well; 
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Well, but the beginning of a very Cold, as well 
as conſiderably thick Region : though I eaſily 
beleive him, when he confefles , that he felt it 
much the Colder, becauſe he had left of his own 
Clothes, and pur on the ſlight Garments uſed 
there by the Diggers. He further informs his 
Reader, that when they had deſcended about 80 
fathoms beneath the ſurface of the Earth, he be- 
gan to fecl a breath of an almoſt luke-warm airs 
which warmth increaſed upoun him, as he deſcen- 
ded lower, pleaſing him not a little, becaule it 
freed him _ the troubleſome ſcents of his 
former coldnefle, Adding that the Overſeer of 
the mine who conduted him, affirmed to him, 
as alſo the Officers of other Hungarian mines un- 
animouſlydid, that in all their mines, at leaſt all 
the ny ones, after a thick tract of Cold Earth, 
there ſucceeds a Lower Region, that is alwaies 
hot, And that after they arriv'd at ſucha depth, 
they feltnot any more Cold, but alwaies Heat, 
how deep ſoever they digg. And to add upon the 
by, though this Learned Man lay much weight 
upon Aztrperiſtaſis; yetin the next page to thoſe 
that contain what I have been juſt now relating, 
he cither very candidly or inconfiderately takes 
notice, that they inform'd him. that their mines, 
whether moreor leſſe deep, they obſerved that 
at ſome times in the year, a ſumewhat intenſer 
heat was felt, and the two Times that he expreſly 
names, are thoſe oppoſitely qualified Seaſons of 
Summer and Winter, 

A4 Having 
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Having laid down theſe generall narratives ; I 
now proceed to conſider the Earths Regions in 
———_——m— which the Summeof what I yet 
ave to propotmd, may be conveniently enough 
compriz'd in the 4 following Propoſitions. 


CHAP. III 
Propoſition the 1. 
T He Firſt Region of the Earth is very variable, 


| both as ;0 Bound, and as to Temperature, 

The former part of this obſervation will not be 
difhicultto prove, fince *rwill be eaſily granted, 
that the manifeſt operation of the Sun-Beams is 
(ceteris paribus) greater, and reaches further in 
| hot Climatecs then in Co'd ones; in the midft 
of Summer, then in the depth of Winter, 

The Second part of the Obſervation may be 
proved by the ſame Arguments as the Firſts to 
wiich maybe added , as to ſome places , the 
Solid'ty of porousneſs of the Earth,as alſo the na- 
ture of lomeSalts, March1ſitcs, and other Bodies 
contained in it, wnich by tncir natural Tempe- 
rature may diſpoſe the Soil ro Coldneſs or 
Hear. AsI ſhall he occafion to (hew, when 1 

-COMe to ipcak ofthe ſecond Region, 
In the mcan time T have this to obſerve fur- 
ther, That in this Sirſt Region, the Air is wſually 
morc temperate, as to Coll and Heat, then that 
2. ove 
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21bove the ſurface of the Earth, and that this Re. 

ion is not wont to be conſiderably deep : Both 
parts of which Obſervagpn are capable of being 
made good by the ſame Reaſons, and therefore 
I ſhall endeavourto prove them jointly, 

That in the uppermoſt Region of the Earth, it 
ſhould be leſs cold then above the ſurface, ſeems 
reaſonable to be allowed upon this Conſideration, 
That the Subterraneall Cawities of the Earth are 
ſheltered by the thickneſs ofthe ſides, from the 
dire& aRion of the Sun-Beams, the Winds, 8c. 
and is alfo kept from an immediate,or art leaſt 
from ſo full a conta& of the externall Air, when 
thar is vehemently , eicher heated or refri- 
gerated, 

. And firſt as to theheat of the Sun, that That 
does much leſs powerfully affe& ſuch places as 
are ſheltered from its ation by folid Badies, 
may appear by the Conſervatories of Ice and 
Snow, wherein frozen water 1s kept in that State 
during all the Heat of Suazmer, and that often- 
times in Cavities that are at no conſiderable 
depth beneath the Superficies of the Earth. Nay 
I remember that having had occaſion, ( for the 
perfeRing of ſome Concluſions I was trying) to 
keep Ice many weeks aſter the froſty Weather 
was gone, and a milder Seaſon was come in, I 
was abl- rodoe it, (contrary to the expeRation of 
ſome Curious men,) without either digging to a 
not2:le depth in the ground, or building any 
ſubRantiall $:rufure over the Cavity, For wene 
ting 
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ting conveniencies, I contented my ſelfe (though 


| *ewere inachampain place) with a pit ſomewhat 
broad at the bottom, of about four foot deep or 
lefſe, whoſe mouth was ſhelter'd only by a little 
low thatch'd hovell, that was wide open to the 
North, and only skreen'd the mouth or ventof 
the little pit from the dire& Beams of the Sun. 
And though Iwill not deny, that in deep Con- 
ſervatorics of Snow , the naturall Coldneſſe of 
the Earth, eſpecially in ſome places, may contri- 
bute to the effeRz yet I remember, that diſcour- 
fing once with a Traveller and Schollar that was 
born in hot Countries, of a conjeQure of mine 
that in an arch'd building,whoſe walls were ſufh. 


ciently thick, and whoſe Air were carefully kept + 


from all avoidable intercourſe with the externall 
Air, one may without digging ſo much as a mans 
depth intothe Ground, make a ſufficient Con- 
ſervatory for Ice in very open and unſhelter'd 
places, and even ſuch as S al:5bury plain it ſelfes 
diſcourſing (as I began to ſay) with this Travel- 
ler about this Conjecture, he told me, that at a 
place he nam'd to me, in the Southern part of 
France, whoſe heat ſeem'd tv me to exceed that 
of divers parts of Ttaly, ſome Curious perſons 
that were reſoly'd at any rate, to have Ice in Sum- 
mer, though the Soil were ſuch, that they could 
not dig 4 foot without meeting with water, were 
yet able to make uſe of Conſervatories b 
covering the Brick-Building they made over their 


pits, with Clazand Sazd to a very conliderable 
thicknefſe 
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thickneſſe,and taking care that the only place thar 
ſhould permit accefle to the outward Air, 
ſhould be a ſmall Northern Door to go in and 


out at, fitted to ſhut exactly cloſe, and fenc'd 
with a little porch furniſhed with another Door. 
And by this means he affirms theſe Gentlemen to 
reſerve the included Ice not only all the Summer 
long, bnt ſometimes for two or three years to- 

ether, the hear of that Region making many of 
theit Winters too mild ro recruit them with 
Ice. 

To all theſe things I ſhall add , that even 
where the intercourſe is not quite debarr'd,bur left 
free enough betwixt the Subterraneall and the 
ſuperior Air, the operation of the Sun - Beams 
may be very much lefſe in a Cavity though bur 
ballow, beneath the Surface of the Ground 
then above it, For beſides that Tryalls have in- 
form'd me, that Liquors that differ in little elſe 
then in conſiſtence,will not ſo eaſily pervade each 
other, as a man would ſurmiſe; unlefſe ſome ex- 
ternall motion haſten their intimate mingling 
with one another. I remember that one morning 
pretty late, having had the Curioſity to deſcend 
into a pit where they were digging out Iron Oar; 
though this Cavity had no very narrow Orifice, 

and was dugg direaly downwards, and exceeded 
not ten or twelve foot in depth : yet I found not 
the hear at all troubleſome whilſt I ſtaid there, 
Though the pit were inan open feild unſhaded 
by Trees, and though the Air abroad a —_ 
1eate 


12 The Temperature ef 
heated at that rime of the year, which was in that 


ſeaſon (or art leaſt very near it) that is wont to be 
calld the Dogg-Daies. 


CHAP. II, 
A Nd as we have ſhewn, that the Subterra. 


neal Air, even in the firt Region 1 uſually 
much leſs heated, then the Superterreſtriall Arr, 
ſo we may allo eaſily obſerve, rhat That Inferi- 
or Airis (Ceteris paribus) wont to be much leſs 
refrigerated by the grand Efficients of intenſe 
Cold, then the Superior Arr, 

I will not urge on this occaſion whatT have 
obſerved by a ſurer way,then for ought I know has 
been before practiſed, about the ſmoaking of ſome 
Springs in Froſty Weather, becauſe I doe not know 
bur that thoſe Springs may have come from, or 
paſſed a good way through, ſome place very 
deep beneath the Surface of the dire&tly incum- 
bent ground, and perhaps from a Soil peculiarly 
fitted to warm them : whence the water may 
have deriv'd a warmth conſiderable enough not 
to be quite loſt, till it began to ſpring our of the 
ground, where it needed only not to be quite 

| Cold to appear toſmoke; the intenſe Coldneſs 
of the Air making thoſe exhalations viſible in 
Frofty Weather, waich would not be fo in mil. 
der : As is evident in a mans Breath, waich ap- 
pears like a ſmoik in ſuch weather, though it be 

not vilible in $19m?7, That 


AE Sues > ee Se SDSS > LAS oe ee. 
- Dons Sr 3 
_ 


wm 2 ed * a © rH, , mA. ci v wn 5 i Go © 


, 5 © 


the Subterraneal Regions; x3 
That therefore,which I ſhall propoſe in favour 
of out obſervation, is firſt raken from the nature 
ofthe thing, which may perſwade us, that the 
$ubterraneall Air being though comparatively 
co ol,yet indeed moderately warm in Summer, 
ought not to be affe&ed with Winters Cold, fo 
much as that contiguous to the Surface of the 
- | Earth, from whole immediate ContaQt, it is by 
; | a thickarch of Earth (it I may fo call ir) defen- 
ded; and that the Cold reigns moſt in the tree 
Air; and the Superficiall parts of the Terreſtriall 
Globe , may appear by Waters beginning to 
freeze at the Top, not at the Buttom, To which 
Reaſon from the nature of the thing, I ſhall add 
only this from experience , that we ſee that in 
Cellars that are arch'd and carefully kept cloſe 
from the Communication of the outward Air, 
Beer, and other Liquors may be kept from free. 
zing in froſty, and ſnowy Weather, As I have ob 
ſerved ina cellar that was but ſhallow, but well 
archd ina W:nter that was ſharp toa wonder, 
and froze ſtronger Liquors then Beer in another 
Cellar very nearit, that differed not much 
from it in depth, but had not ſo thick and ſolid a 
roof, And that not only here in England, where 
the Cold is leſs violent, but even in Ru{1a it 
ſelfe, whereit is wont to be ſo extream,it reaches 
not near {o wy as one would think, I learn'd b 
Inquiry purpolely made of an ingenious Phyſiti- 
an that lived at Moſco, who anſwered me, thar 


others and he himſelic, did in that City keep - 
© 


It 
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the Winter long, not only their Wine but their 


Beer from freezing in Cellars that were not a- 
bove 12 or 14 foot deep, bur well cover'd above, 
and carefully Lind with plankes of Firr, without 
any entrance, but aſmall trap-Door (commonly 
at the top,) which was fitted ſo exaQly to the 
Orifice it wasSto cloſe, as to exclude (as much 
as was poſſible) all communication between the 
internall and externall Air, that the latter might 
not affe& the former with it's Coldneſle. 

I have indeed ſuſpe&ed that in ſome Cellars, 
the comparative warmth we find there, may be 
partly due to Subterrancall Exhalations that are 
pent up in them : and perhaps too in ſome 
meaſure from the Steams of the fermenting, or 
fermented Liquors lodg'd in thoſe places, And 
I was ſomewhat confirmed in this Suſpition, by 
 anInformation my Inquiries obtained from the 
newly mentioned Door, who told me upon his 
own obſervation, that in one of the Cellars he 
made uſe ofat Moſeo, having occafion to open 
the aboye mentioned trap=door, after the Cellar 
had for a good while been kept very cloſe ſhur, 
there came out atthe vent that was thereby given, 
a copious Steam inthe forme of ſmoak, which to 
them, who had their Bodies affe&ed with the 
externall Air, was very ſenſibly warm, and was 
almoſt unfit for I Which Circum- 
ſtance increaſed my ſuſpition that there might be 
amopg theſe ſteames,ſome of the nature of thoſe, 


that have been obſerved to come from fermen- 


pterraneall Regions. I5 
ting Liquors, eſpecially Wine, and ſo abound in 
ſme Cellars, as almoſt to ſtifle thoſe that ven» 
tured into thoſe Vaults, And to kill ſome of them 
outright. Which effeQs the .long abode of Sub- 
terrarall Steams in ftagnating Air, even in many 
places, where no metalline Oars at all, nor other 
noxious mineralls have been found, has enabled 
that Air to produce, Of which divers ſad Inſtan- 
ces have beengiven within lefſe then a mile of 
this place, upon mens firſt going down into pitts 
or Wells,thathad not in a long time been open'd 
or made uſe of: (but this is here mentioned only 
upon the By) nor have we any neceſſity to fly to 
Subterraneall Exhalations, for the Comparative 
warmth that good Cellars in generall afford in 


froſty weather, ſince that Phenomenon may be ac- 


counted for, by the reaſon formerly given , Thar 

the cloſeneſſe of the Cavity,a:d the thickneſſe of 

the ſides and Roofe, keep it from being vehement- 

ly affeted with the Cold of the Ambient 
ir, 

I know 'tis | m_— that the warmth we ſpeak 
of, proceeds from an Antiperiftaſis,but not now to 
eagage in a controverly that would take up too 
much time, it may here ſuffice to repreſent, that 
in our caſethere appears no neceſſity of tecurvi 
toit, the Phenomenon being ſolvable by the Re 


gion newly cited; which may be confirmed by this 


Experiment, that in the Vaulted Cellar above 
mention'd,wherein Beer was kept from freezing, 
n 
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in an almoſt prodigiouſly ſharp Winter, the in: 
cluded Air, though ſenſibly warm, to thoſe the 
came out of the free Air, had not ſo intended its 
' native hear, as the Aﬀertors of Aztiperiſtaſis would 
have expeed; being Colder then the free Air 
commonly is in that place , not only in the heat 
of Summer, but in other ſeaſons, when the 
weather is TemperatezAs I was afſur'd by com- 
paring my own obſervations made at other times, 
with the account brought me by a skil Ifull per- 
ſon, whom I employ'd into that Cellar at late 
hours, in one or two of the ſharpeſt nights of the 
forementioned cruell winter with the ſame excel. 
lent ſeal'd weather-glaſs that I had long kepr ſuf 
pended within a ſtones caſt of that place, 
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CHAP. V. 


Aving ſaid thus much abour the Earths up- 
+ permoſt Region, I now proceed to that 
which lies next beneath itz whole Temperature 
I carnot ſo conveniently -give an account of, in 
leſs then two Propoſitions, whereof the Firſt is 
this; 
Propofition the firſt; 


The Second Region of the Earth ſeems to be for 
the moſt part cold in compariſon of the other two, = 

This propoſition may be confirnied partly by 
Reaſon, and partly by experience, 


And 
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And firſt it ſeems conſonant to Reaſon , that 
fince the Earth is naturally a Bodie conſiſting of 
grofs and heapy parts, that are «ſually much lcfſe 
agitared, rhe thoſe of our Organs of Feeling , it 
ſhould as to ſenſe be cold ; and that therefore that 
quality may be juſtly aſcribed to ir, in that Regt- 
on where by vertue of its firuation, ir is kept 
trom being conſiderably affected, citherby the 
hear of the Superiar Air, or by that of the deep 
parts of the Earth: which upper , and lower hear 
are the two Agents , that ſeem of all others the 
moſt likely ro pur its parts into an unuſuall mo- 
tion, and thereby change its natural! Temper, 

That our propoſition is alſo confirmable by 
Experience, may be gathered from the Relations 
ſer down in the former partof this diſcourſe, 

And here it will be proper to take notice of 
the Advertiſement intimared in the cloſe of our 
above delivered propoſition, That this Coldnefſe 
aſcrib'd ro the ſecondRegian of the Earth,is to be 
underſtood comparatively to the other two. For 
otherwiſethat even this Earth is not(as mary na- 
turalliſts would have it) the Summun Frizidum 
I gather from this , That I could never hear of 
any Ice met with there, at any time of the year 
thongh S :op or Hailmay be produced in the mid. 
dle Region at differing,and ſometimes quite op= 
poſite {eaſons of the yearznay,l have not found Hy 
the Anſwers that were made me by thoſe thor 
have deſcended far enough into this Region, thar 


they found tho cold any waere very great, or thar 
'B 15 
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in ſome- places they have found it at all conſiden 
ble. As we ſhall ſee in the explication of the nex 
Propoſition, I know not whether it will mug 
ſtrengthen what has been ſaid, if I add, that | 
learned by inquiry of ſuch perſons as I lately mien. 
tioned, that at the mouth of deep Grooves , i 
mines, the ſteamsthar aſcend,do often feel warm, 
though the outward Air where the Obſervation 
is-made,be affeed with the heat of Summer, Bu 
though this probably argue , that if the middle 
Region of the Earth, through which theſe Steamy 
muſt aſcend, werewery intenſely co'd,thcy would 
be ſorefrigerated in their paſſage, as to feel 'r2- 
ther Cold then hot at their appearing above 
ground,eſpecially in Suramer : yer ſhall not lay 
much weight (for ſome may perhaps be allow. 
ed it) upon this Argument; becauſe I have not 
yet tryed, how far a warm Steam may be alter'd 
in its paſſage, thorow a Cold Conduit : not to 
mention that in the Earth, the aps. by being 
—_ upwards may be much the nimblier tra- 
verſed, 


CHAP. 6. 


T He ſecond propoſition relating to the Tem- 
perature of the ſecond Region oi the Earth, 
may be delivercd in thele Terms, 
; Prouofition tie 3 | 
Is ſeveral plates, with by reaſon of " dts 
ant 
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flance from the ſurface of the Earth, one would refe! 
tothe middleRegion of it, The Temperature of the 
Air is wery differing at the ſame times of the 
ear 

I choſe to expreſs my ſelfe thus , to prevent 
ſome ambiguities and objeRions which I fore- 
ſaw, that ſhorter, bur leſs dear and full expreſſi- 
ons, might give occaſion to. 

In the proofe of our propoſition, both Experi- 
ence and Reaſon may diltinaly be employed. 
And to begin with experience, 

Whereas in the above recited deſcent into the 
Hunzarian-Mines, there was obſerved a notably 
Cold Regionof a conſiderable thickneſs, I have 
purpolely procured accounts from divers per- 
ſons that have here in En2land had occaſion, ſome 
of them frequent'y to deſcend into deep pits ar 
Grooves of differing mineralls,without finding by 
the narratives taey made me, that they took no- 
tice of any notably cold part that they paſſed 
thorow; unleſs I particularly asked a queſtion 
about ſuch a thing. Bur for oughtI could gather 
from their Spontaneous Relations, they felt in 
Summer-time aremifion of the heat of the ex- 
ternall Air, aſſoon as ever they began to deſcend; 
which warmth did not ſo far decreale, as to ter- 
minate in any notable Coldnels,before they came 
into a deeper part of the Earth , where they are 
never troubled with that quality. And ſome of 
thele Relations Thad from profefſed Miners, ard 
was Curious that the Relations I procured ſhoud 
B 2 be 


'20 ' The Temperature of . 
te of $ubterraxeall parts ſeated in very differing 
parts of Englazd, as well as of places: not all, , 
moſt of them having Veins of one and the ſame 
minerall, And I learned byparticlar inquiry froma 
praQicall Mathematician that was often employel 
about Lea d-minesthat at ſuch depths as, (according 
toMorinus)the ſecond Recionot the Earth reaches 
to,he himſelte obſerved it to be ſenſibly warms 
all ſeaſons of the year ( for about that Circum. 
ſtance I was pecultarly ſolicirons to be farisfied,) 

Nor is it unconſonant to Reaſon, that the mid. 
dle Region of the Earth, inthe ſenſe meant in 
the propoſition, ſhould not be of the ſame tem. 
perature in all places; not only becauſe of the 
differences, which the Climate may produce, 
by reaſon of its being very much hotter , or very 
much colder in one place then in another : but 
fram the peculiar conſtitution of the Sol; to the 
-— <—_— whereof I ſhall here confine my 

clte. 

Now this Temperament of the Soil ir ſelfe 
may bedivertified, not only by its greater or 
lefſer compaaneſſe (upon which account ſome 
Soik are Rocky or ſtony and others Light and 
ſpongy ) bur from the nature of the ſprings or 
Subterraneous Liquors, that may abound 1n it, 
or ſtrain through it into the Groove or pit, we 
ſuppoſe the Obſerver to be in; and rhat eſpecially 
by the minerals, particularly Salts, and Marcha- 
fires that grow near the ſides of tac Well, or are 
braught thicther by the watcrs, x 
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if , To illuſtrare this, give me leave to conſider, 
Ye that nature dos not regulate her ſ{clfe under 
md ground by our imaginary Diviſions: but, withour 


taking notice of them, produces marchaſites; 
Sales, and other mineralls, moſt frequently (per- 
TC. haps) in what we call the lower Region of the 
Earth; but yet ſumetimes to, in our upper Res 
m.| gion and oftentimes in our middlemoſt Region; 
b us then ſuppoſe, that in ſome places "of this 
laſt nam'd Region, there be a mine of that Earth 
that naturally abounds with embryonared nitre, 
or with ſome other ſalt that is apt, eſpecially be- 
he | ing diflolv'd or moiſtened with water , (a ting 
very ſamiliarly ro be met within mines; to ſen 
out a relrigeratng EfMuvium, or by its contaR to 
ud cool the Air, Ler us alſo ſuppoſe that by the 
re | fides of another Well of the ſame depth, there 
y are ſtore of unripe mineralls that are inthe pro- 
| celsof generation, or rather a | gr quantity of 
& | marchaſricall Earth, if I may fo call it, thar is 
ſuch a ſubſtance, as I have met with, in more then 
one place, copiouſly impregnated and as it were 
F blended with mineralls of a marchaſiticall nature 
and yer of {o open and looſe a Texture, as nor 
only water would in a few hours, bur Ait alſs 
would in not very many, evidently worke upon 
it. And fince during the time that marchafites 
are ſlowly diſſolving, it 
Ce Traft here pointed - has been obſerved accor- 
Bi ep of SubrerraBeal” 1; to whatwe have 
ellwhere delivered * thay 
B 3 many 
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many of them will conceive a very conſiderable 
degree of heat, will it not be very probable, that 
the Temperature ofthe Earth in the place that a- 
bounds with theſe Marchafiticall mineralls will be 
very warm in compariſon of the Temperatureot 
the other place, where the Soil dos plentitully 
produce nitrous, and other refrigerating Bodies; 
though both the places be ſuppoſed to be at the 
ſame diſtance from the ſurface of the Earth, and 
conſequently in the ſame Subrerraneous Re- 

lon. 

: Upon the like grounds, it may alfo be ſuſpe- 
Qed, that in the | places the Temperature 
may notbe alwaies the ſame, even upon the ac- 
count of the Soil, For I elſewhere (hew, that 
ſome Saline Earths, eſpecially nitrous, and ſome 
mineralls that partake of the nature of marchaſites, 
admit a kind of gradual! maturation, and perhaps 
other Changes that ſeem to be ſpontancous, 

And that ſuch changes happen the more notably 
in thoſe parts of ſuch Bodies that are expoſed tv 
the Air, as thoſe are that chance to be placed at 
the ſides of the deep Wells we are talking of, 
Which things being preſuppoſel, *twill not be 
abſurd to conceive, that the miinerall, to which 
either heat or cold is to be referr'd, may be more 
copious, ripe, and operative at one time, then at 
another; or that at length, all the Earth capable 
of being, as it were Aſhmilated by the minerall 
rudiments harbour'd in it, may be conſumed, or 
the minerall it ſelfemay arrive at a perteRion 
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of maturity; which will make its texture ſo cloſe 
as to be unfit to be penetrated, and wroughe 
ppon , as before, by the water or other Liquor 
that occaſioned its incaleſcence. 


— 
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CHAP VII 


_ Owl to ſpeak of the tranſient changes that 
may be occaſion'd in the temperature ot the ſe- 
cond Region of the Earth by feverall Accidents, 
and eſpecially by the Subterrancall Exhalations, 
that in ſome- places and times coptouſly aſcend 
but of the lower Regions of the Earth, Nor ſhall 
I inſiſt upon any of the other caules of a more 
durable | —hrih of temper in ſome parts of the 
ſecond Region, ſuch as may be the Vicinity of 
Subterraneall Fires in the third Region that hear 
the incumbent So:!; becauſe I would haſten to the 
Third and laſt part of this Diſcourſe : which yet 
I muſtnot do without premifing this advertiſe- 
ment, that I think my ſelfe oblig'd to ſpeak the 
more heſitantly and diffidently about the Tempe- 
ratureof Subterraneall Air, been mineraliſts 


» have nothad the Curiofity to examine it by 


Weather-glafles; . which would give us much 
mote truſty Informations then our ſenſe of tee-. 


ling powertully preaffe&ted by the cold orhear of 


the externall Air. I did indeed fend fitt . Inſtru- 
tnents to ſome daies journey from this place; to 
examine the Air at the bottom of (Ome bf our 
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deep mines : but through ſome unlucky caſu- 
alties upon the place , the attempt milſcarricd, 
Butwhen I ſhall (God aſſiſting) recover an op» 
portunity that I have fince wanted, I hope an ac- 
curate flars Weather-glaſſe, join'd with a porta» 
ble Baroſcope will give me better Information 
then mineraliſts have yer done. Ifay a ſeaPd 
Weather-glafſe becauſe though common Ther- 
moſcopes had been employed by miners, durſt 
not rely upon them; being perſwaded by tryalls 
purpoſely made, as well as by the Reaſon of the 
thing, of the Fallaciousnefle of ſuch Ther. 
moſcopes: for inthem the included Air is liable 
to be wrought upon, not only by the Heat and 
coldnefſe, but by the weight or Preſſure of the ex- 
xernall Air. So that if a Thermoſcope be let 
down from a very conſiderable height, at the top 
of which the ſtation of the pendulous Liquor be 
well markt, that Liquor will be found to have 
riſen, when the Inſtrument reſts at the bottom, as 
if the included Air were maniteſtly refrigerated: 
though the temper of the cxternall Air may be in 
both places alike, the cauſe ofthe pendulous Li- 
; quorsrifing being indeed that the Aereall pillar 
Incumbent on the ſtagnant Liquor, is higher and 
heavier at the bottom, where the ' Inſtrument 
reſts, then that which lean'd upon it, at its 
firſt or upper ſtation nearer the top of the At- 
moſpher,From whence *twill be ly to conclude 
that at the bottom of a deep Groove, where the 
Armoſphericall pillar char preſſes the ſtagnanc 
water 
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water will be much longer and heavier then at the 
top, the Air may appear by the Inſtrument to be 
colder in places, where »tis really much hotter, 
the increaſed weight of the incumbent Air being 
- | more forcible to impell up the pendulous Liquor 
n | then the indeavour of expanſion procur'd in the ins 
4 | cluded Air by the warmth of the place is to de- 
prefle it. 
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CHAP, VIIT 


Hat which challenges the third and laſt part 

of my diſcourſe, is the lowermoſt Region of 
the Earth, about whoſe temperature I ſhall com- 
+ | prize, whatI haveto ſay inthe following Pro- 
| poſition, 


Propoſition the 4. 


The third Region of the Earth has been obſerwwd 
to be conſtantly and ſen/ibly warm, but not uniformly 
ſo; being in ſome places conſiderably hot 

mention that the recited temperature has 
been obſerved in the Lower Region, becauſel 
would intimate, that I woyld have the propoſiti- 
on underſtood with this Limitation, as far as has 
been yet (that I know of,) obſerved, For all- 
moſt all the deep Grooves thatmineraliſts have 
given us accounts of , and wherein men have 
wroughtlong enough to take ſufficient notice - 

e 
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| the Temperature of the Air; have been made in 
Soils furniſhed with metalline Oars, or other mi. 


neralls;without which, men would nor be invited 
to be atſo great 1 charge, as that of ſinking lo ve. 
ry deep pits, 4nd maintainins work-men in them, 
So that experience has yet bur flenderly, or at 
leaſt not ſufficiently informed us of the Tempera. 

' ture of thoſe parts of the third Region of the 
Earth, that are not furniſhed with ponderous 
mineralls, and conſequently has not informed us 
ofthe Temperature of the Lowermoſt Region 
in generall; as will better appear by what I thall 
ere long repreſent. 

Having premiled this Advertiſement about our 
propoſition, we may proceed to the diſtin& 
proofe of the two parts or members it conſiſts 
of. 

And to begin with the firſt whatever the Peripa- 
teticks _ of the innate Coldnefle of the Earth, 
| eſpecially where *tis remoteſt from the mixture 
of the other Elements; yet having purpoſely in- 

uired of ſeverall perſons that viſited and alſo 
Cmantel the Third Region in differing Coun- 
tries, Soils, and at differing depths under ground, 
and Seaſons of the year,I did not perceive that 
any ofthem, had ever found it ſenſibly and trou- 
bleſome cold in the Third Region ot the Earth. 
And on this occaſion I remember I had ſome 
light ſuſpition, thar, (ar leaſt in ſome Caſes) the 
narrownels of the Cavities wherein the Diggers 
were indivers places reduc'd to worke, _ 
make 
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make the warmth they felr, proceed in great part 
from the Steams of 'their own Bodies, and per- 
haps ofthe mineralls, and from the Difficulty of 
cooling or ventilating the Blood in an Air clogg'd 
with ſteams, . And I was the rather induced to 
thinke this poſſible,becauſe I had (even in metal- 
line mines that werebut ſhallow and very freely 
acceſſible to the Air) obſerved a ſtrong ſmell of 
themetall abounding there. 

I have likewiſe Aur by ſeverall tryalls, that 
the exhalations that proceed from the Bodies of 
Animalls, doe fo vitiate the Air they abound in, 
as to make it much leſs fit for their Reſpiration, 
and to be apt to make them fick and faint. 
Wherefore I thought it not altogether unfit to 
inquire, whether the hear of the Subterrancall 
air, in ſuch places as have been newly mentioned, 
might not be referr'd to theſe Cauſes? But I was 
anſwered in the negative; eſpecially by an inqui- 
ſitive perſon that had been in the deepeſt and hots 
teſt mines that have been viſited by any Acquain- 
tances of mine. 

This way of accounting for the Subrerrancall 
Warmth being laid afide, ic ſeem'dI confefſe 
ſomewhat difficult ro conceive how it ſhould be 
produced; yet two principall Cauſes there are to 
which I thinke we may probably refer the Teme 
perature of thoſe places, where the air is but mo+ 
derately warm. To which a Third is to be ad- 
ded; when we come to give an account, why 
ſome places are troubleſomly hot, 2s 
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 Andfirſt, why the Coldriefſe of Winter 
ſhould not be felt in the Lowermoſt Region of 
the Earth may be , that the air there, is too re. 
motefrom the Supertetreſtriall air , tobe much 
affefed with thoſe adventitious Cauſes of Cold, 
that make that Qualiry intenſe in the air above 
ound. Bur becaule this Reaſon ſhews rather, 
why it ſhould not be in the Earths Lower Region 
much Colder in Winter then in Summer ; bur 
not why it ſhould be in all ſeaſons warm there, 1 
ſhall add as a ConjeRure, that the poſitive cauſe 
of the aQuall warmth may proceed from thoſe 
deeper parts of the Subterraneall Region, which 
ly beneath thoſe places which men have yet had 
occaſion and ability to dig. For it ſcems probable 
to me, that in theſe yet inpenetrated Bowells of 
the Earth , there are great ſtore-houles of either 
aQuall Fires, or places conſiderably Hot, or, (in 
ſome Regions)of both; from which Reconditorres 
(ifT may fo call them) or magazinesot hypogeall 
heat, that quality is communicated, elpecially 
by Subterraneall Channells, Clefts, Fibres, or 
other Conveyances , to the leſs deep parts of the 
Earth, cither by a propagation of heat through the 
ſubſtance of the interpoſed. part of the Soil. (as 
when the upper part of an Oven is remiſsly 
heated by the ſame Agents that produce an in- 
eenſe hear in the Cavity, ) or by a more eaſy 
diffuſion of the Fire or heat through the a- 
bove mentioned Conveyances as may be exem< 
plified by the pipes that convey heat in ſomeChy. 
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micall ftruQures : ) Or elſe, (which is perhaps 
the moſt uſuall way,) by ſending upwards hor 
minerall Exhalations and Steams,which by reaſon 
of the comparatively heavy materialls they con- 
fiſt of, and _ of their being leſle diſperſed 
nearer the places whence they proceed, are uſu. 
ally —_—_— in the deeper parts of the 
Earth, and ſomewhar affe& them with the Qua- 
lity that they brought from the workhouſes where 
they were form'd and that they retain for 
' ſometime after, 
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CHAP. IX. 


Hat manifeſt Steams oftentimesare found 

in Grooves, eſpecially in deep ones is evi- 
dent, by the damps that infeſt moſt of them, and 
that in diſtantRegions, as in ſcverall provinces of 
Germany, Bohemia, Hungary, 8c. as allo in ſeve- 
rall parts of Enzlandin Grooves, ſome of which 
I have received Relations from the mine-men 
themſelves, By which ir appears, that ſeverall of 
theſe Exhalations aſcending from the cntralls of 
the Earth are ſulphurcous & Bituminovs in ſmell 
and in fome Grooves (one whereof Icl{cwhere 
mention my ſelfe to have viſited) thele Steams 
are apt, actually to take fire. 

The warmth of many Subterraneall Exhations I 
thinke may be made further probable by ſome 
other Obſervations. For though theſe new! y 
mentioned 
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mentioned are not to be rejected , and may be 
employed for want of better yet I have ſeverall 
times queſtioned, whether I ought to acquieſce 
in them alone. For I do not thinke the eaſy in- 
flammableneſs of Bodies to be alwaies a ſure 
proofe of the aQuall ſenſible warmth of the mi- 
nute parts it .conliſts of, or may be reduced into, 
For though Salt-peter be very inflammable; yet 
being by a ſolution in fair water reduced to invi- 
ſible Corpulcles, it highly refrigerates that. Li- 
quor, Nor have I obſerved its | conn Tra far 
from the Fire,)to have any heat ſenſible to our 
Touch. And the like may be ſaid of the Exhalati- 
onsof highly reQifi'd ſpirit of Wine; which yet 
we know 1s itſelfe totally inflammable, Nay I 
know not whether, (for a Reaſon ellewhere de- 
cl:red) copious Exhalations may not aſcend from 
| the lower parts of the Earth, and yet be rather 
Cold then Hot. For(in another Paper) I menti- 
<©n a way by which I made a mixture that plenti- 
fully enough emitted Steams, of whoſe being ra- 
ther of a Cold , then hot nature, there was this 
probability, that the mixture whence they aſcen- 
ded even whilſts tts component Ingredients were 
briskly ating upon one another , was not only 
ſenſibly,but conſiderably Cold. 

One main thing therefore that induces me to 
aſſent to the Opinion,whereto the former Inſtances 
do bur incline me, is, That having purpoſely in- 
quired of an obſerving man that frequented deep 


mines, (wherein hc had a cenfſiderable —_ 
c 
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; he anſwered.me , that he plainly abſerved the 


fames that came out of the mouths of the deep 
pits, to be afually and [enſibly warm , and that 
ina warm ſeaſon of the year. And Morinus 
(above cited) ſpeaking of the deep Hungarian- 
mines, makes it the firſt Epithite of the cupious 
Exhalation that aſcended from the bottom,that ir 
was hot, And a few pages after he ſays, that at 
the mouth of the Well, the aſcending Fumes 
were ſenſibly hot in Summer it ſelfe, And the ſame 
Arguments that I have elſewhere given to ſhew 
that there are very hot places, and as it were A 
ſtuary in the Bowells of the Earth, may ſerve to 
make it probable that the ſteams aſcendingthence 
may be aQually warm. : 
| Thatallo in many places of the Earth , where 
no Grooves are dugg, and no viſible Exhalations 
are taken notice of, they may yer pervade the Soil, 
and exerciſe ſome operations of warmth, may be 
robable by this, that the experienced Azricola 
Finiſelfe reckons it among the figns ofa latent 
minerall vein, that the hozr-troſt dos not ly upon 
that trac of the Surtace of the Earth, under which 
a vein (though perhaps very decp ) runs. The 
like DireQions I have known given | by 
the skillfull in Exglad, for the Diſcovery of pla. 
ces that contain Coal-mines, And I remember 
a near relation of mine ſhewed me a oreat [cope 
of Land of his, which (though in an outward ap- 
pearance, likely to be as cold asany place there- 
abouts,) he affirm'd would not ſuffer grow to ly 
upon 
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uponit above a day or two in the midſt of Wir 
ter, 

The probability of which Relation was con- 
firmed to me by the anſwer I received from a ve. 

\ ry ingenious Gentleman who lives among mines, 
and 1s not a little concern'd in ſome of them, For 
having inquired of him, Vhat he had obſerved 
abour dobin, or not lying of the Sxow onthe 
minerall Soils near the place of his Reſidence; he 
replyed, that in ſome of them , he did not take 
notice of any peculiar Indiſpoſition to let the Ice 
and Snow continue on them : which I conceive 
may proceed, cither from the want of ſuch mi- 
neralls in the Subjacent parts, as were then in the 
Nate of Incaleſcence; or elſe from this that, (ac, 
cording to what we have elſewhere obſeryed a- 
bout the Snows on Xtra) the dire aſcenſion of 
thekot Steams was hindered by ſome Layers of 
Rocks or other Stone, through which the Steamy 
could not penetrate, or could doe it but ſo flow- 
ly, as to looſe their aQuall warmth by the way, 
But this Gentleman added that in other places, 
near that of his abode, and ſuch as he knew to 
have minerall-Veins beneath them, he obſerved 
that the Snow , (nor the Ice) would ſcarce con- 
tinue at all upon the Surface of the Ground, even 
in an extraordinarily cold winter. 

It will be a conftderable Inſtance to our pur- 
ſe if it be indeed truc which ſome learned men 
_ written that near the Gold-mines in Hun- 


gary 
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; gary the leaves of the trees, (eſpectally thoſe that 


reſpt the Ground) are oftentimes found cn- 
nobled with a golden-colour from the metalline 
Exhalations of the Gold-mines: which one would 
think muſt by reaſon of their ponderousneſſe 
need a conſiderable heat to clevare them, eſpeci- 
ally into the open Air, Burt though doubting ot 
this Relation,as not made by mineraliſts or accu- 
rare Obſervers, I inquired about it of a perſon, 
whole Curioſity carried him prrpoſely to viſit 
thoſe mines,I was anſwer d that he could not be a 
witnelſe to the truth of the Obſcrvation z yet he 
told mean obſervation (which 1 ciſc where men- 
tion) that doth not diſcountenance that Tra- 
dition. 

If it be objeRted that whar has hitherto been ſaid 
about Latent Fires and heats in the Bowells ofthe 
Earth will give an account of the warmth only of 
thoſe places that are within reach of the aRion of 
ſuch Magazines of heat, which probab'y may be 
wanting in many places of the Earth, I ſhall rea» 
di'y contefſe, rhat as 1 firſt made this Objcion 
to my lelfe, ſo I do not yer diſcern it to be unrea= 
ſonable, and that for ought I know if men had 
occa(ion to digg as deep and be as far converſant 
in many other low places ofthe Earth,where there 
are no ſigns of Mineralls,as they have done wir re 
the hopes of aQuall diſcovery of veins of m-talls, 
and other mineralls worth working , have in. 
vited them , divers places in the Third Regi- 
on of the Earth wou -: be mct with, that would 

be. 
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bedeſtitute of the warmth that has hitherto bee, 
general'y tound in places of the ſame Regionthar 
either abound with mincralls themſclves, or are 
near ſome of the deep and latent Mſtuarics a- 
bove-mentioned. 

And as tor thoſe parts of the Third Region of 
the Farty , which men fee} not only warm, 
but troubleſomly hot, that incommodious de- 
orce of heat ſcems not,(at leaſt in ſome places :to 
be derivablc from the two above mentioned cay- 
ſes; which mu't, (ro produce ſo conſiderable an 
effe@) be aſſiſted by a third cauſe more potent 
then theniſelves : which lcems to be the inca. 
leſcence there is produced in many mines, and 
other Places, by the nuwviu2ll 2&ion of the com. 
ponent parts promoted hy water of immature 
and more looſely contrxe4 mineralls, efpecial| 
ſuch as are of a Marckafiticalll nature, That fac 
an Incaleſcence mizy by ſuch a way be produced 
in the Bowclls of the Earth, I have elſewhere 
ſhewn (in my diſcourſe of Subterraneall Fires & 
hears)by the examples otſuch incaleſcences pro- 
ducible in mineral! Bodies here above ground, 
That Marchaſites which tor the moſt part abound 
in Vitrioll, are bodies very fit to procure this 
Subterraneall heat, may be confirm'd not only 
by the Sulphureous and Saline parts they abound 
with, and by this, that many of them may be 
wrought on, as we have tryed, both by ſimple 
water,and even by moiſt Air,which _ the re- 


ſolublenetſe of their Conſtitution : but _- by 
is, 
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this, that having purpoſely inquired of a Gen- 
tleman that went out of Curioſity to viſit ore of 
thedeeper Huncarian-mines, he confirmed tome 
what I had otherwiſe been informed of, by an- 
ſwering me, thar in the L»wer parts of the nu ne, 
he had gathered Virrioll that appcared above 
ground to be of a golden nature; and that in a 
Cave that is an anc fide of the Groove, in the 
deep GolJ-mine near Crezmur zo, the corroſive 
fnell is fo trong and noxious, that men have nar 
darcd to dig out the native Gol it richly abounds 
with, being detcrr'd by the ill fire of divers that 
ventured to work in ir, Adding that though he 
paſſed by ir, in great haſt; yct hc could not avoid 
the being ofended by the novlume Exhalations, 
And on this a:cxfon, twill nat be CI preſuwc) 
diſl:ked, if I illutrare what I was [1ying of Tine 
mature mineralls, by ſ{ubjoining, Thi having, 
asked this Chymift whether rhe Vitrioll he found 
ery deep nn4erground were all Cylid, or fo ac of 
it ſoft>hc affrm*d that as he gathcred ir,he found 
ſome of it ſo't. And to ſatis'y my curioliry 
to know whether it continned thar yerlaing conſt= 
ftence? he furth:r tol4 mic th it urw3s ſoft ir the 
deeper pitt o: the mnz, but wen he hi-Þbronyhe 
ie into the Superterrettrial! Air, it hardeard there. 
and appcared to have 9 divers golden ſtreaks in 
it, 
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CHAP. X 


the Sulterraneall Renrons, 


'0) Ne thingthere is, which mul not be here 
omitted 
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omitted, though ir will probably be great news 
to thoſe that philoſophize only in their ſtudies, 
and have not received information from any that |, 
viſited the deeper parts of the Earth:The P52. 
Menon is this, That the Diggers in mincs having 
found by unwelcom experience that in deep 
Grooves, the Air (unleſs ventilated and rencwed) 
dos in a ſhort rimebecome unfit for reſpiration, 
have been put upon this expedient, to finke at 
ſome convenient ditance from the Groove where 
the miners worke, another p:t (by ſome called a 
vent pitt ) that uſually tends direAaly downwards 
(though ſometimes it make Angels) to which our 
Engliſh-minemendo in ſeverall parts ofthis Kings 
dom give differing names; whercot the moſt (ig- 
nificant ſeems to be that givenit inthe Leadmincs 
of Darbyſhire, where they call it an Arr-ſhaft, and 
are wont to make it 40, 50, and fomctimcs $9 
or 100 paces off, and, (as one of the cheite and 
Skillfull Miners there informed me ) as deepas || 
the Groove or Well; (Though Ifind char 'the F| 
beſt German anl fome Entilb Miners think a leſs | | 
Y . { 
depth will often ſuffice ) From this Air-ſhatr ro rhe | | 
Groove the men workin, there paſſes a Chan- | * 
nell or if I may fo call it, V-2:1443 to convey | 
the Air from the former to the Jatterg which is | ! 
that,that Azricola ſomcrimes (for he employs rut | | 
( 

t 
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re metal!, (ſenſe) denotes by his Cunt els; 
and wiici thouzh differmly F 
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bam'd by our Mincrs in ſcvcra!l parts of Engl nl 
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is in the abovementioned Lead-mines called a 
Drift,becauſe the Air dos uſually inthe form of 
Wind drive thorow it : and thereby enables the 
Workmen to breath freely and conveniently c- 
nogh at the very bottom of the Vell.On this oc- 
cafion I remember that a very obſcrvingrman who 
much frequented theſe Mines to!d me , that ar 
the depth of no leſsthen about 200 yards,be found 
eat by th2 help of the Air. ſhafr, the Air was not 
only very commoldious for Reſpiration, bur tem= 
perate 2s to hear and Cold, And when 7 furthcr 
asked, what time of the year it then was? he told 
me 'twas about the Luter end of A24t and the 
beginning of September, 

Now that waich ſcems ro me t:> deſerve a 
fartherand accurate obſervation about the motion 
and Temporature of the Air in tele Arrifici1!l 
under ground Cavitics,is a Relation of Agricolas 

which, (thongh he be the 


Idciren ferobes, putei cunt- IR, 
cali eff {ft complentur exte- mot Cliſhck Author we 


riore Aere.. .ctque ipſum in h1ye abour mines,) has 


_—_ TE mens not (that I know of) Hcen 


duobur pateis, ad quorum u- C1ken notice of,in him, For 


trumqee ex md:co interval. 1: . . 
b euvectcs allen poreinee. this experienced VVritter, 


Nam Aer in unum continu» though in his Treatile * Je 
influir reFaque per cunicu- O),t4 & canis Subterran'- 


lam permeat (& tranſit ad - 1.5 0 
alterum; atque ex eo rarſus (4 he only liycs indei- 


evelat foray. nitely, thar by means of the 
Caniculus or Drift,which cones the Air-thait & 
the well, that Air which comes in at one of thoſ- 
wo, paſſes out ar the other;yct in tits Filth _ 

e 
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de re metallics he gives a more particular and odd 
. account of the courſe of the Air in theſe not over 
clear Terms, Aer autem exterior ſe ſud ſponte fundit 
7n cava terre,atque cum per eapenetrare poteſl, rut. 
ſus evolat foras, Sed diverſa ratione hoe fiert ſylets 
etenim vernis &@ &jtiois diebus in altiorem puteum 
mnflait, & per cuniculum wel foſ «em latentem perme- 
at, ac ex himiliori effluit ſimiliter tif lem diebus in 
altrorem cunculum nfunditur , & interjefto puteo ate 
flut in humiliorem cuniculum atque ex eo emanat, 
Av:umali vero & hyberno tempore, contra in Cu« 
aculum wel puteum humiliorem intra', & ex altiori 
exit: verum ea fluxionum Aeris mutatio in temperate 
tis Regionibns fit in initio veris, & in fine Antumni: 
71 frigidis autem, in fine verts & in 1n initio Au- 
tumn, To which he adds that which is more re- 
- markable; That the Air in both the mentioned 

my RR before its wonted 
teaquam nw ſuum illam courle come to be dura- 


conſuetum conſtanter teneat bly lerled, ulcs to be for 


o l t di- - X , 
[ry eo thc ſpaccof a fortnight [is 


(+ _,: mutationes, modo in altivvem ablc to {rc quent changes, 

puteam vel curiculum influ- - - - 
ng fomctimes flowing into 
the upper or higher groove 

*f: : . P KY C 
or Drift, and ſometimes into the lower , ( and 
' . 4 1 . 

png out atthe ot2er,) If this Obſervation con- 
ftant'y ho!d, thouga but in ſue deep Mines , it 
may lint ſome od inquiries, about conſiderable 
and P-7:9lical changes in the Subterrancall ' parts 
fe » | I on Slye> A; - "I ' iicl 
O! C1 AY. (1 b ony 1 (.1C b You 3 (2; #4 ON; VW.1CH 
thoug'1 they have not vet been conlidered uc ſerve 
10 
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© beſo, Thave endeavoured to learn whether any 


ſach thing has been Obſerved in ſome deep Lead- 
mines, whence I have procured divers informati- 
ons about other particulars. But a very obſerving 
Perſor.;that had the chiet hand in contrivins the 
Subterraneal! ſtructures there, aſſured me that 
both VVinter and Summer, the current of Air 
went conſtantly the ſame way: the Air entring in 
arthe Mouth of the Air-/baft, and coming our at 
the Perpenarcular Groove, which takes its deno- 
mination from a Cave, ( or Caſa Pateals ) uſu- 
ally built over the Orifice of it , to ſhelter the 
Workmen from rain , and other inconvenien- 
Ces. 
And fincethe writing of this, I found in Mori. 
ms (his Relation already mentioned) a paſſage 
that may ſomewhar illuſtrate the darkly expreſt 
Obſervation of Agricola, For the larcly men- 
tion'd Author writes, that in the deep Hngarian- 
Mines he viſited, the outward Air paſſed ( firſt ) 
through the Burrows, and fo through By-waies, 
Cif I may (ocall them) that tended not direQty 
downwards , reacht at length to the bottom, of 
the VVell, or p-rpendicular Groove , whence, 
together wich the Steams proceeding from the 
Mine) is aſcended ſtrait upwards. But Morinus 
taking no notice at all of Azr-icola*s Obſervation 
about the differing courſe of the Subterrancall 
Air at difering Scalons of the year: though ( as I 
find by what he writes elſewhere, ) *twas Sum- 


mer when he viſited the Mines , and fo what he 


reports, 


th The Temperature of O't. - 
reports, agrees well with one part of what Agri. 
cola ſeerns ta ſay; ye!, as to the other , and prin- 
cipall part of his Obſervation , he ſays not any 
thing. And the ſenſible hear he aſcribes tothe 
ſteams alcending aut ofthe perpendicular Well, 
leaves it ſomewhat dubious , what intereſt the 
RarefaQion of the Air, by the Subterrancous Hear 
may have in the P3ezomena we haye been dil- 
curſing of, 

But toreturn to what I was ſaying before 1 
had occaſiun to mention Morizus, Which per- 
haps it will not be impertinent ro add , thatl 
laarn'd by inquiry , that the Azr-ſbafts , and the 
Wells , were in theſe Mines much of a depth, 
But I hop? ere long to have accounts of what 
happens in ather mines, in' other parts of Eng- 
land, as to the courſe of the Subterraneall Air 
eſpecially when its ifſuing out of the Well, or 
the Air-ſbafe depend not on the changes of the 
Winds that blow above ground: And I wiſh the 
curivus would employ the like endeavours in 0- 
ther Countries, | | 

For indeed what I have hitherto diſcourſed in 
this Treatiſe , is accommodated but to the ſcant 
Information I have hitherto receiv'd ; and there- 
fore ought to be reFified or Confirmed by farther 
Informations if they can be procur'd, 

Inthe mean time, I think I may probably c- 
nough , gather from the pas't Diſcourſe , that 
though in ſome Mines, three Subterrancall Re- 
gions, and their diſtinguiſhing Attributes , may 


the Subterranzal Reguns] 


- 
be not inconveniently affigned , yet penerall 
ſpeaking of the whole Body of the Terreſtrial 
Globe ( as farr as we know it ) both the Bounds 
and the Temperature of the Regions of the Earth, 
as well as thoſe of the Air, are various and un- 
certain enough. 

And much leſs have we any certain knowledge 
ofthe Temperature ofthe more inward, and ( if 
I may ſo ſpeak) the mwre Centrall parts of the 
Earth; inwhich, whether there be not a continue 
ed ſolidity, or great Trad of Fluid matter, and 
whether or no, differing Regions are to, be diſtin- 
guiſhed, and what their number,Order thickneſs, 
. and qualifications may be, we are as yet ignorant, 
and ſhall I fear long contiaue ſo, Foritts to be 
noted (with which obſervation I ſhall conclule) 
that what has bcen hitherto diſcourſed, belongs 
only tothe Temper of thoſe Subterraneall parts, 
to which men have becn enabled to reach by Dig- 
ing. *Tis true indeed that ſome Mines eſpecially 
in G-rmany, and Hungary are of a Stupendious 
depth, in compariſon of the generality ofours,and 
of the more obvious Cavitics of the Earth; yet I 
find it boaſted in a Diſcourſe written purpolely of 
the Various Mines, in the VVorld, that the rich 
Mine atSueberg is 400 yards deep : And they 
are ſcarce believed, that rclate one Hungarian- 
Mine whichthey viſited to be 400 fathomy which 
though double the depth of the former, reaches 
not to half a mile. But the deepeſt of all the mines 
that I have as yet read or heard of, from = a» 

ible 
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be not inconveniently afſigned z yet generall 
ſpeaking of the whole Body of the Terreſtrial 
Globe ( as farr as we know it ) both the Bounds 
and the Temperature of the Regions of the Earth, 
as well as thoſe of the Air, are various and un- 

ccrtain enough, | 

And much lcſs have we any certain knowledge 
of the Temperature of the more inward, and (if 
I may fo ſpeak) the more Centrall parts of the 
Earth; in which, whether there be not a continu. 
ed ſolidity, or great Traas of Fluid marter, and 
whether or no, differingRegions are to be diſtin= 
guiſhed, and what their number,Order ,thicknels, 
and qualifications may be, we are as yet ignorant, 
snd (hall I fear long conticue fo, For it is to be 
noted (with which obſervation I ſhall conclude) 
that what has been hitherto diſcourſed, belongs 
only tothe Temper. of thoſe Subrerraneall parts, 
to which men have been enabled to reach by Dig- 
ing. *Tis true indeed that ſome Mines eſpecially 
in Germany, and Hungary are of a' Stupendious 
depth, in compariſon of the generality of ours, and 
ot the more obvious Cavities of the Earth, yet I 
find it boaſted in a Diſcourſe written purpoſely of 
the Various Mines, in the VVorld, that the rich 
Mine atSueberg is 4oo yards deep : And they 
are ſcarce believed, that relate one Hungarian- 
Mine whichthcy viſited to be 400 fathom; which 
though double the depth of the former, rcaches 
not to half a mile. Bur the deepeſt of all the mines 
thatT have as yet xcad or heard of, from fo 
| ible 
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dible Relator, is that witich the experienced A- 
gricola inthe Tract Iv calls Bermannit 5 Cap.12., 
mentions to b« ar Cot25e79, Bur this ir (elf though 
itreach to above 509 fuhom,thar is, 3000 foot, 
Licet varies de ambitu ter- yer thts P I depth 
re opiniones ſint, nobis ta- dos not much exceed halte 
men propemodum conftet, a mil: & fals ſhort of three 


eſſe ipſum milliarum Italia- 
ch 26255, quod in maxi- quarters, and how ſmall a 


mo ad Terre ſuperficiem - part is that of the whole 
ers provims 9% Ge, 4<Pth of the Terreſtriall 
Gaſſend. Inftit. Aſtronom. Globe? whoſe ſemidiame. 
Lib: 2. Caps 13. ter, if we admit the recent 
account of the Learned G.{[eadvs, reckoned at 
4177. Italian miles : in compariſon of which, 
(as 1 was faying,) how ſmall a thing is a depth 
that falls very ſhort of a ſingle mile? 


FINIS. 


PPP PDT IND 


Of the 


TEMPERATURE 


Of the 
SUBMARINE REGIONS 
Asto HEAT and COLD; 
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OF THE 
TEMPERATURE; 
Of tic 
SUBMARINE REGIONS 
As to Heat: an i Cold, 


C H ' Þ Ws * 
T Housh the Ariſtotelians who believe was 


tcr and Aire to. be reciprocally trans- 
mutable, doe thereby fancy an Afﬀuniry 

between them, that I am not yer convinced of: 
yer I readily allow of ſo much Affinity betwixt 
thoſe two fluid Bodies, as invites me (after ha- 
ving treatedof the Temperature of the Aeriall 
Regions)to ſay ſyumething ofthat of the Submarine 
Regions : which name of Su>marine, though I 
know it may ſeem Improper, I therefore Scru- 
ple not to make ule of, becauſe even among the 
Generality of Learned Men Uſe has Authorized 
the name of Subterrazeous Places, For as thele are 
not by this name, and indeed cannot in Reaſon 
be ſuppoſed to be beneath the whole Bolie of 
the Earth, but only the Superfictall parts of it * ſo. 
by the Appellation of Submarine Regions *ris not 
$o be ſuppoſed that Rogitons ſo called are deli 
Aa the 
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the Bottom of the Sea, but only below the ſur- 
face ot it. 

Bur to come from wordsto things, I preſume 
it will not be expeRted thar I that never pr: tended 
to be a Diver ſhould give of the Regions I am to 
treatof, an Account build on my own Ovſervari- 
ons; and I hope it may gratific a Reaſonable Cu. 
riolity about a ſubje&, of which ClaHck Authors 
are lovery ſilent, and about which Philoſophers 
fſeeme not ſo much as to have attempted any Ex- 
periments (for want of Opportunities and mean 
to make them, )I offer the beſt Information I 
could ſupply my ſclfe what by purpoſcly cone 
vcrling with Perſons that have dived ſome with- 
out, and ſome by the help of E245, To which 
I have added ſome reports that I judge fit tobe 
allowed, made me by Perſons thar had converſed 
with the Divers upon thoſe Aﬀeican and 'Indian- 
Coaſts, where the molt famous and expert are 
thought to be found. 

And I the rather report the Anſwers and Relati- 
onsmy Inquiries procur'd becauſe the Informari- 
ons they give us concerne a ſubje& conſiderable 
as well as vaſt, about which nevertheleſſe I 
among many others am not in 2 condition to ſa- 
tisfie arall my Curiofity by Tryalls of my 
own making, and b_ alt what I ſhall ſay 
will probably ſpoile the credit of the Vulgar Er- 
ror that inall deepe water of which the Sea is the 
Cheifeſt, the lowermoſt are ſtill the warmeſt 
parts, unlefle in caſg that in ſome very hot Cli= 

| matey 
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mates or ſeaſons,the ſuperficiall ones happen to 
be a little warm'd by the Extraordinary or Vio- 
lent heat of the $ uz, 
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CHAP..44 


Hovgh the Air and the 'Earth have been 

diſcriminated as to Temperature into 

three Regions yer the Informations 1 
have hitherto mct with, i invite me not to agen to 
the Sea ary more then two. The former of which 
may be ſuppoſed to reach from the ſuperfic'es of 
it, as far downwards as the manifeſt operation of 
the variouſly ,rcfic&ed and retracted Beames of 
the Su7, or other Cauſes of warmth penetrates : 
fram which to the Bottom of the- Sea, the other 
Region may b< ſuppoſed to extend, 

According to this Diviſion the Limits of this 
upper Region will not be alwaies conſtants for 
inthe Terrid Zone and other hotter Climates, 
it will , Ceteris paribus, be greater then in the 
Frigid Zone or in the Temperate Lones : and fo 
it will be in Summer then in Winter + and in hot 
weather then in Cold; ſuppoſing in theſe Caſes 
the Heat to come from the Sun "and Airs and not, 
as ſometimes it may do, from the Subrerraneal! 
Exhalatians, 

The ſame cauſes are likewiſe proper as *ris 
maniteſt to alter the Temperature as well as th: 
Bounds ofthis Region, But this Tempcratu-c 
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may alſo be changed in ſome few places by at 
leaſt two other Cauſes; The one is the differing: 
conſtitution of the Soil that compoſcs the Shore, 
which may affe& the neighbouring water if it doe 
extraordinarily abound with Nitre, looſely con- 
texed marchaſites, or other ſubſtances capable 
conſiderably to encreaſe or lefſen the Coldnefle 
of the water, Another though untrequent Cauſe, 
may be the figure and ſituation of the lefle deep 
parts of the Shore,which may in ſome ſort re- 
verberate the Heat that proceeds from the Su; 
and upon ſuch an account may either add to the 
warmth, or allay the Coldneſſerhat would elſe 
be found in the neighboyring water, For whatc- 
ver theSchoolksare wont to teach about the Inte- 
reſt of the Attrition of Air in the heat produced 
by the Sun Beams , I have elſewhere: ſhewn by 
Experiments, that thoſe Beams may canſiderably 
operate upon Bodies placed quite under water. 
efides theſe rwo Cſcs that may occaſion Ex- 
ceptions to the generall Obſervationz I intimated 
by the words ,at leaſt, that there might be others, 
Becauſe, to mention now but one Example, 
though it ſeem probable trom what I have elle- 
where delivered concerning the Subterraneall 
Fires and Heats, that may in ſome places be mer 
with,cven beneath the bottom of the Sea,that the 
Phenomena Tl am going to recite may be reduc'd 
to the cauſes newly intimated; 12: 1 am. not abſo- 
Iutly certain bur rhat in this ca{e,whereto ſome 0+ 
tiers may pcriaps be found reſCbling,loms _ 
{uſc 
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cauſe,then thoſe hitherto mehtioned, may produce 
or concurre' tothe effet. The Relation here meant 
is afforded vs by the following Paſſage, taken out 
of the Voyage of Monpeur + Monts into Nene 
France, (whereof he went to be Governor)where 
tho Relator thus recites his obſervation. About the 
eighteenth dayof June we found the Sea-nater during 
three: dayes fpace very warm, and by the ſame 
warmth, our wine alſo was warme in the bottom, 
of our ſhip;yet the Air was no hotter then before. 
And the 21 of the ſaid moneth, quite contrary, 
we were 2-or 3 days ſo mnch compaſſed with 
miſts and cold, that we thovght our ſelves to 
be inthe moneth of January, and the water of 
the $24 was extreame cold:which continued with 
us untill we came upon the Bank by reaſon of the 
ſaid miſts, which outwardly did procure this cold 
unto us. This effec he attributes to a kind of 'An» 
tiperiſtaſis in the following part of his narratives 
which I ſhal not now cither tranſcribe or cxaminc. 
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CHAP. 19 


A nd thus much being breifcly noted touching 

the upper Region of the Sea,and the requi. 
ſire Cautions( that may perhaps extend further 
then it) being premiſed; it remains thatI rake no- 
tice of the Temperature of the Lower Region, 
which, in ore word, is Cold(unlefle in ſome few 
places to be preſently paentioned, ) For water be- 
ing 


C.; he Temperature of- 
Ing in it's naturall or mot ordinary flate, a li- 
uor whoſe parts are more flow'y, agitared then 
thole of mens Organs of Feeling, muſt be upon 
that-account Cold as to ſenfe : and conſequently 
it need not be ſtrange that thoſe parts of the Sea, 
which are too remote to be ſenſhbly agitated b 
the Sun-Beams, or wrought upon by the warmt 
which the Air and upper parts. of the Earth may 
from other Cauſes receive, ſhould be felt Cold 
by thoſe that deſcend into it, unlefſe in thoſe 
few places where the Coldnefle may be either ex- 
»+ or allay'd by hot Springs or Subterreſtriall 
xhalations, flowing or alcending from the ſub- 
jacent Earth, or the lower parts ofthe ſhore into 
che incumbent or adjacent parts of the water, 

To juſtifie my aſcribing of tais Coldneſſe to 
the ſecond, or lower Region of the Sea, I ſhall 
now ſ[ubjoin ſome Relations I procur'd from per- 
ſons that had occaſion to goe down into it, or 0- 
therwaies take notice of its Temperature in very 
differing Regions of the World, and at very une- 
quall depths. 

And firſt as to the Temperature of the lower 
Region in the Northerze Sea, I had the opportu- 
nity-to converſe often, and ſometimes to oblige a 
man bold and curious enough, who for ſome 
years got the beſt part of his ſubſiſtence by de- 
fcending to the bottom of the Sea inan Engin, 
whoſe ſtruure I cl{ewhere deſcribe, to ſeck tor, 
and recover Goods loft in Shipwzackt Vellels, 
This perſon I diligently examingd about w_ 

| , Ohbe 
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Submarine ' Phenomena ,, about which his an- 
fwers may be elſewhere met with. And as to the 
Temperature ofthe lower parts of the Sea (the 
knowledge of which is that alone that concerns 
us in this place) he ſeverall times complained to 
me of the Coldnefſe of the deep water, which 
kept him from being able'to ſtay in it fo long as 
he. might have been = into a condition of do- 
ing by the goodnefle of his Engin; for I remember 
that he related to me that he ſtaid once betwixr 
an hour or two, at a depth that was no greater 
then 14 foot and a halt upon the coaſt of Sweden, 
in a place that was near the ſhore; and I after- 
wards learnd that he ſtaid much longer in a dce- 
per place; (uſe having probably made the Cold 
more ſupportable to him) He told me then,thar 
about two years before he was engaged by a good 
reward to goe down with his Engin to the bottam 
of the Sea to fetch up ſome Goods of value out 
of a Ship that had been caſt away there within a- 
bout a miles diſtance from a very little Iſland, and 
if I miſtake not about 6 miles fromt he Shore. He 
farther anſwered me that though he felt it not at 
all Cold on the Surface of the Water (his attempt 
being made in Juze) yer about the depth of the 
Ship, it was ſo very Cold, that he felt it not fo 
Cold in England Winter and Froſty VVeather, 
And he told me that an exceſſive Cold was there 
felt not only by him but by very ſturdy men, who 
invited by his example, would needs alſo goe 
down themſelves to participate and promote the 


hoped 
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hoped for Diſcovery, He told me alſo, that the 
upper water did but cool and refreſh hin: ; but 
the deeper he went the"Colder he felt it ; which 
is the more confiderable , becanſechehad ſome 
times occaſion to ſtayat 10. fathomis or even 85 
foot under water. And I fince ford that he ins 
formed divers Virtuoſi, that purpoſcly conſulted 
him, that he found the Coldnefſe of the Water 
encreaſe with its depth : and gave that for the 
reaſon why he could not ſtay ſo many hours as 
otherwiſe he might, at the bottom of the Sea, 
Adding that before his Engin was well fitted, he 
was once (6 covered over with it, that he was 
forced to touch the ground” with his hands ang 
fect, and the neighbouring parts, to which he 
found a Coldnefſe communicated by the Fundus 
he lean'd upon; though the cloſeneſſe of his diſe 
ordered Engin made the other, and (whilſt he 
was in that poſture) upper parts of his Boly, 
of a very differing Temper. 

An inquiſitive perſon of my acquaintance thar 
made a long ſtay in the Northerne America (at 
about two or three and forty degrees of Lati. 
tude) and diverted himſelfe often with ſwimming 
under water, anſwered me, that though he ſcarce 
remembred himſelte to have dived above two 
fathoms beneath the ſurface ofthe Sea; yet even 
at that ſmall depth, he obſerved the water to in- 
creaſe in coldnefle, the lower he deſcended into 
it. Which argues, that though the Sun-Beams do 
often penetrate plentitully enough to carry lighe 

to 
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to2 great depth under water; yet they doe not 
alwaies carry with them a ſenſible heat : and thar 
at leaſt in ſome places, rhe upper Region of the 
$a reaches but a little way. 

The coldnefſe of the Climate in theſe weſtern 
parts of Europe, and the want of conſiderable in- 
ducements to invite men to dive often to any 

reat depth into our Seas, has kept me from be. 
ing able to procure many obſervations about the 
temperature of their lower Region, but upon the 
hotter Coaſts of Africk, and the Eaſt-Indies, the 
frequent Invitations men have to dive for Corall, 
pearles,and other Submarine Produ#ions,has made 
it poſſible for me to ger more numerous obſerva- 
tions:ſome of which I ſhall now annex, 


—— 


CHAP. 4. 
M Ecting with a Perſon of Quality who had 


been preſert at the fiſhing of Corall upon 
the ſhoar of Africa, and VVho was himlſelfe pra- 
Aiſed in diving, I inquired of him whether he 
found the Sea upon the African Coaſt to be much 
colder at agood depth, then nearer the ſurface; 
whereto he anſwered me,that though he had (el- 
dome dived above three or four fathoms deep, 
yetat that depth he found it ſo much colderthen 
nearer the Top of the water, that he could not 
well endure the coldneſle of it. ( 


. And whenl farther asked him whether when he 


was 
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was let down to the bottom of the Sea in a great 
diving Bell ( as he told mehe had been) he felt 

. it very cold,though the water could not come im- 
mediately to touch himghe replyed that whenthe 
bell came firſt to the ground, he found the Air in 
it very cold, though after he had Raid a while 


cherehis breath and the ſteams of his Body made, 


him very hot. X 
That alſo at a greater depth in thoſe hotter 
Climates the Sea-water is ſenſibly Cold may be 
thus made probable, Inquiring ot a famous Sea- 
Commander who had been upon the Aﬀeican 
Coaſt, to what depth he was wont to finck his 
Bottlesto preſerve.his Wine any thing coole in 
that exceſſive hot Climate, he Anſwered me that 
in the day time he kept it in a tolerable: temper 
fo as to be drinkable, by keeping it in the Bottom 
of theſhip,and in ſand, but in the morning he had 
it coole enough by ſincking his Bottles over night 
into the Sea, and letting them hang all night ar 
20 or 3o fathom deepe under water, 

Inquiring alſo of an intelligent Gentleman thar 
was imploy'dto the river of Gambra, & ſayl'd up 
709 miles in it, in a ſmall frigot, whether he had 
obſerved that in the Sea,even of thoſe hot climats, 
wine may be preſerved coole, he told me that it 
might, and that by the means I hinted to him, 
which was to let down when the ſhip came to an 
Anchor in the Evening ſeverall Bottles full ot wine 
(they uſed that of Madera) _—— toten, 
12,0r 14 fathoms deep, whence being the next 
morne 
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morning drawn up,they found the wine coole and 
freſh (as ifthe veſſels had been in theſe parts 
drawne up out of a well) provided it were pre- 
ſently drink, for if that Circumſtance were o- 
mitted, the hear of the Aire on the upper partof 
the water would quickly warme the Liquor, 

I remember too,that having met with a man of 
Letters that ſail'd to the yſt-Indies in a Portugal 
Caraet, I learnt-by enquiry of him, that *twas the 
praQice in that great Veſſell for the Captain and 
other Perſons of note, whillt they paſſe through 
the Torrid Zone, to keep their Drink, whether 
Wine or Water, cool, by letting it down in bot- 
tles to the depth of 85, go, anc ſometimes an 
hundred Fathom or berter, and letting it ſtay 
there a competent time; after which he told me 
he found it to be exceeding cool and refre- 
ſhing, 

Laſtly, to ſatisfie my ſelfe as far as Icould, to 
how great adepth the Coldneſſ® ofthe Searea- 
ched;meeting an obſerving Traveller whole affairs 
or Cariofity had carried him to divers parts both 
of the Eaſt and VVeſt-Indies, I enquired of him 
whether he had taken notice of any extraordinary 
deep ſoundings in the vaſter ſeas, To which bei 
anſwered, that ſome years agoe ſailing to the Eaſt 
Indies in a my oreat ſhip, over a place on the 0. 
ther ſidethe Line that was ſuſpected to be very - 
deep, they had the Curioſity to let down 400 
Fathom of Line, and found they needed no leffe, 
WhereuponT enquired of, hum, whether _ 
| Q 
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taken notice of the Temperature of the ſounding 
Lead afſoon as *twas drawn up: To which he told 
me, that he,and ſome others didgand that the Lead 
which was of the weight of abour 30,or 351, had 
received fo intenſe a degree of coldneſſe as was 
very remarkable; inſomuch that he thought that 
if it had been a maſle of Ice, ir could not have 
more vehemently refrgerated his hands:and when 
I asked in what Climate this obſervation was 
made, he told me *twas in the Antarctick Hemil. 
phere, but at a great diſtance from the Line. As 
indeed I concluded by ſome Circumſtances he 
mentioned to me, that *twas about the 35th de. 
oree of Southern Latitude, 


— 


——— 
nn 


CHAP. 5, 


heſe are the cheife Relations I have hi. 


£ therto been able to procure about the Tem+ 
perature of the Seaz which if they be fo confir- 
med by others, as that we may conclude they will 

enerally hold;it wil not be irrational to conceive 
that in reference to Temperature, thoſe two 
Fluids, Air and Water , may have this in com- 
mon,that where their Surfaces are contiguous,and 
in the. neighbouring parts > they happen to be 
ſometimes cold,and ſometimes hot, as the parti« 
cles they conſiſt of,chance to be more or leſle a» 
gitated by the variouſly refleed $un-Beams, of 
more or lefle affected by other cauſes of _ 
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But that part of theAir which they call the ſecond, 
& is ſupcrior to the firſt,as allo the lower Region 
of the Sea, being more remote from the operatie 
on of thoſe cauſes,doe retain their naturall or more 
undiſturbed Temperature, which,as to us men, is 
a confiderabledegree of coldnels,the Agitation of 
their ſmall parts being uſually in thoſe Regions 
much inferiorto that of the Sp1r:ts,Blood, & other 
parts of our Organs of Feeling.So that the Regions 
of the water and Air ſeem to-anſwwer one another 
but in an inverted order of fituation, and theAza- 
bgie might perhaps be carryed further, if I had 
time and opportunity to doe it in this place. 
And here (hall not difſemble that I was ſome= 


' what perplexed by meeting with a traveller that 


had viſited rhe Eaſt-Tzdiaz Coaft,near the famous 
Cape of Comory : for asking him ſome queſtions 
touching the neighbouring Sea, I gathered from 
his Aiſurſe ; = he concluded from that of 
ſome Divers,that the Sea nearCe)/om was warmer 
at the bottom then at the top, And when I there- 
upon asked him whether this happened not intheir 
Winter, he replyed thatit was indeed Winter, 
though not with us , yet with them it occurr'd 
indeed to my thoughts on this occaſion, that 
pmees in a part of the Torrid Zone ſo near the 

ine as about $0 depreecs,if the Sea were not of a 
conſiderable depth, the heat ofthe two not far 
diſtant ſhores. of Coromandell and Ceylom 
might have no ſmall influence upon the Tempe- 


farure of the water, I conſidered allo (winch 
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did not a little weigh with me) that in divers 

arts of the Eaſt-Indies, and even ina Region 
wor 2k upon Coromandel, where an ingenious 
| Acquaintance of mine lived ſome years,it has been 
obſerved , that Winter and Summer ate not fo 
much diſcriminated by Cold weather & Hort,as 
by very Rainy weather and very dry, Nay in ſome 
places the ſultry hear of the Climate is more 
complained of,in what they call their Winter then 
their Summer, So that there will be no neceſfity to 
recur to an Antiperiftaſis oceaſtoned by the coldnes 
of the Wenter, I _ too,that it may perhaps 
be without abſurdity ſuſpeRed that as the bottom 
of the Sea in this place had a peculiar Conſtitu- 
tion that fitted it more then others ſor the copi- 
ous produQion of pearls: ſo there might beſome 
peculiarity in the nature of the ſubjacent Soil, or 
there may be ſome Subterraneal| Fire or heat be- 
neath ir, which may occaſion an unuſuall warmth 
in that part of the Sea,by w® cheriſhing warmth, 
perhaps ſuch abundance of ſhell Fiſhes teeming 
with pearls, may be invited to ſettle there rather 
then in any of the neighbouring places. But with 
all theſe conjeQures, I ſhould not have been ſo 
well ſatisfied;as with the anſwer I afterwards ob- 
tained by a Gentleman whoſe Curioſity had car=- 
| ried him to be ani aſfiduous SpeFatoy ofthe famous 
pearl-fiſhing near the [ſand of Manar, between ' 
. That and the Coaſt of Coromaraell, which reaches 
. near, it nor fully to the Cape of Comoris, For this 

Perſon having had much Conyerfation with the 


Divers, 
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Divers for Pearls, not only learn'd from them, 
that they found the water very ſenſibly Cold ar 
the bottom which inſome places he eſtimated to 
be 80 or 100 fathom deep; but obſervd divers of 
them at their return to the Boats, to be ready to 
ſhake with Cold, and haſten to thefires that were 
kept ready for them in little Cabines upon the 
ſhore: Which Relation being accompanied with 


. divers Circumſtances of credibility and arguing 
e 


the perſon that made it to have been acquaint 
with the report above mentioned, and had mer 
with ſome that had dived inthe place whereto it 
had relation,made me conclude thart as to that re- 
port hither ſomething extraordinary had hap- 
pened in that place, or that there was ſome 
miſtake of him to whom *rwas made, or that di- 
_ did not deſcend to a ſufficiently conſiderable 

eptn 

If I had been furniſhed with oppottunity, I 
would have engaged ſome inzeniovus Navigators 
to examine the Temprrature of the Submarine» 
Regions, both of difcring ſeaſons of the year 
(«ſpecially the hotreſt part of Summer and 
Coldneſs of Wimter, & with Hermetically ſcal'd 
Weatherglafles in -order to the Diſcovery of 
ſuch Particulars as theſe,}hether there bein ſome 
Seas any ſuch varying: Differences of Tempe» 
rature, as tnay invite usart leaſt in ſome places, 
to make more then two Submarine Regions, 
Whether the Submarine Coldnetle do ar the 
buttom of the Sea, or elſewhere cicherEquall or 
Þ urpaſſe 
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9a) nrvE that degree which we here find fofficieh: 


to freeze common witer, Whether the parts of 
the Sea-water are ſti]] the Colder, as they are 
the deep-r, And VWh-ther or.no this increaſe of 
Co'dnefle be regular enough ro be reducible to 
any (crtl-d proportion. But for the reſolving of 
thile and the like Queſtions, I did not cauſe- 
lefle'y intimate that 1 ſcaled Weather-glaſs was 
t» be cmploved;tor I take a common one to be al- 
together unfit for ſuch purpoſes,not only becauſe 
the Sca-watcr would mingle with ſuch Liquors 
as are wont tv be employed in it, for that In- 
conveniency I could eafily remedy, by ſubſti. 
tuting,as I have ſeverall times don in other caſes, 
Mercury inſtead of ordinary Liquors: but cheitely 
becauſe the incumbent Sca-wat« r would gravitate 
upon the reſtagnant Liquor o! the Weatherglals, 
and thercby rcider its Inforinations falſe or un- 
certiin, According to what Thave had occaſion 
to obſcryc ii another TraQ., 

'Whercto, that there may not in this place be 
any necd to recur, I that! 244 a flight experiment 
thi] male for the ſ1t's'23 onot ſome Ingcnions 
mer, rot w: 1! acquire d with Hydrofaticks , or 
notrightly p inapled 12 th, And this Tryall 
I (tall & { r:mer mcnt'o.n, bcauty mar v will not 
allow Warcr to preſs upon Me-cury immersd 
thercin, this boing a far niore pondcrous Liquor 
then thar, and othcrs wil exp: &, that the inclt» 
ded Air, havirg ro place to efcape or ar, ft ould 
refiit the aſccnton of the ſubj..cctit — 

nan 
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than indeed it will. VVe made then a ſmall 
V Veather-glafle differing from common ones, 


(belides the bigneſſe,Jin t}.at it was furniſhed with 


Mercury inſtead of Water, and in that weem- 
ployed to contain the tagnant Mercury, a Glals 
Vial with a narrow neck, wherein ( by a piece of 


Cork or two) the Stem of the Glaſs ball was 


well faſtened that this globula pur of the Inſtru- 


ment might not be lifred up whcn it was under 
water. Then having by applying cold water to the 
outſide of the Ball endeavoured to reduce the Air 
to the ſame Temper with the V Vater, or at lealt 
ta an approaching degree of Coldneile; and ha- 
ving taken notice of the Station of the Mercury 
in the ſhanck or em above mentioned; we did, 
(by ſtrings tycd about the neck of the ſmall Vial) 


| ler the Inſtrument gently down into 2 large tall 


glas Body filled with fair water that the Liquor 
and Veſſel] being- both tranſparent, we might 
calily perceive the motions of the Mercury in the 
ſ1-nder pipe. By which means it appeared, thas 
as the Thermometer deſcended deeper and deeper 
into the VVater , the Mercury was preſſed up. 


> bigher and higherin the Stem, And that it may 


not be ſuſpeRted, that ghis aſcenſion proceeded 
only , or chiefely, from the retrigeration of 
the Air by the VVater, I ſhall add to whatl 
have juſt now noted, that though the Coldneſle 
of the V Vater may well be ſuppoſed uniform as 
at leaſt to ſenſe, yet the whole inſtrument being 
lealurely removed-ſometimes to the upper ſur- 
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face ofthe Water, ſometimes to the lower, 
the riſing and falling of the Quickſilver in 
the fl-2nder pipe was ſtrable to the depth of its 
ſurface, or its diſtance beneath thar of the VVarer, 
(The like Experiment we might have tryed with 
a Thermeſcope furniſhed with Warer ard let into 
Oy!; or with deliquated Salt of Tartar and pure 
Spirit of Wine inſtead of Mercury and V Varer : 
if wehad been furniſhed with ſufficient quantities 
of thoſe Liquors, and had judgcd ir to be requi- 
fire.) Bur this Circumtance, I chought fir ro 
admoniſh the ſpeators of, that 'tis not to be ex+ 
pected, that the Mercury ſhould rife as much in 
proportion when it is (for example)a ſoot under |. 
water, as when it is but two or three Inches; bc- 
cauſe according as the Inſtrument is let down dee- 


per and the Air crowded into a leſs room, the 
Spring of that compreſſed Air becomes the ſtron» 
ocr and makes the more reſiltance, Which Ad- 
vertiſement agreed well with the Experiment, 
whole other Phenomenal paiſe over as not perti- 
nent to this fhnny where I would only juſtifie 


what I ſaid of the unficneiſe of VVearhcr-glafles 
made (though with other Liquors) after the 
Common wiics for making the Submarine Try- 

alls I propoled, © | 
Bur cill ſuch Artificiall O>ſervations canbe ob- 
tained we may from what has bcen aboye delive- 
ted, probably gwher that chough the low-rmoſt 
of the Siab:marin< Regions be very ſeafibly Cold, 
yet Vater, at leaſt rhat of the $22, Jocs not by 
t..clc 
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theſe Phenomena appear to be the Summun 
Frigidum, Though I have been ſeverall times a- 
ble ro produce Ice in Salt-water, yet I find not by 
any Obſervation,that there has been Ice met with 
and generated at the bottom of the Sea, under 
which the Earth has been found unfrozen by our 
Divers; and appears ta be ſoft at depths excec-" 
dingly ſurpaſſingche greateſt they have reachr; as 
is evident by the Mudd, Gravell, &c. ferch'd 
from the bottom of the Sea by ſounding plum- 
mets, let down to $0 or 100 fathom,or cven 
a greater depth, whercof examples may be met 
with in the nt of Navigators;nay,my cu- 
riofity prucured me this account, from the ſuber 
Commander ofa ſhip, that came this year from 
the remoter parts of the great Ocean, that at a- 
bout 35 degrees of Southern Latirude , the tal- 
low with which his founding Lead was anointed 
brought him up gray Sand from the immenſe 
depth of no lels then two hundred & twenty Fa. 
thom. Bur to this Obſervation *cis juſt ro annex 
this Caution, that we cannot (afely conclude from 
mens finding no Ice at the bottom of the Sea,thar 
the Cold there ee 5 very intenſe; = as I 
. _ have found by more then one 
+ _ Relation ( * ellcwhcre re- 

cited ) that, whatever the 
Schools ſurmiſe, the Sea is at lea} as Salc atthe 
bottom, as at the top : ſo I have morethen once 
tryed, that Sale water will without freezing ad- 
mit a much greater degree of Cold, then is ne« 
cctiary to turn freſh Water into Ice 
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Do not pretend to have viſited the Bottom 
|| of the Sea, but fince none of the Naturaliſts 
whoſe writings I have yer mer with, have 
been there any more then I,and *tis great rarity in 
theſe cold parts of Europe to meet with any men 
at all that have had at once the Boldneſle, the oc- 
caſion, the Opportunity and the Skill ro penetrate 
into thoſe conceal'd and dangerous Receſſes of 
Nature, much leſs to make any ſtay there, I pre- 
. fume it will not be unpleaſant, if about a ſubjeR, 
of which, though none of thoſe very few Natura- 
liſts that write any thing at all, write otherwiſe 
then by hear-lay , I recite in this place , whatT 
have learn'd by Enquiry from thoſe Perſons 
that among the many Navigators and Travellors 
I have had opportunity to converſe with, were 
the likelieſt to give me goo4 Information abonr 
theſe Matters, 
It would be needleſs here to take notice , that 
the Sea is uſually Cold and Salt at the bottom, 
nor to repeat thoſe other Things that I have al- 


ready 
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ready delivered n other Diſcourſes, Iſhall theres 
forc »e2in waat T Fav: to lay inthis , by rclating 
that one of the chic thirgs that I was fvlicitous 
to enquire a'tcr bout the Bottom of the Sea,was, 
the inc quality I luppoſcd to be in the Soil. For 
thovgh the ſurtice of the Sca when 'tis rot agi- 
tated ty the winds, appears vcry plain and Tevell, 
and though it be indeed ,, at lealt in this or that 
prrticular Sea, Spharicall ard (Pi. y*c1'ly [poke 
1g) concentrica!l to the cart; yt Icould nut 
t}:11;k it probable, fur Reaſons not nc: flarv to be 
here diſcourſ..d of, thet the Bottom, the Supcr- 
ficics of the Ground , or of the V<l+ il that con- 
tained ir, ſhould te either flat or levcll, or regu» 
larly concave, 

To ladsly wy ſelfeabout this matter, I enqui- 
red of a Pcriv!1 that had viſited the famous Pearl 
fiſhing at the little Iſland of M «ar (near the rich 
I-of C-yloa) in the Eaſt Indies, and had by 
his flvy there much opportunity to ſee Divers ar 
tieir Work ad converſe with them, By the An- 
ſwcrs of this man wi was 2 Scholler, I learnt, 
that the Divers had affured him, That they found 
the Floor of the Sca, it I may fo call it,in divers 
places exccedingly uncauall, in ſome pores be- 
inzflet, in others afpcrared with crabby Rocks 
a confiderable hi zhr, and elic where ſirking into 
precipitous depths in wich they tound it 'very 
cold, | 

Beſides tho recited Tetimonies of the Divers, 


I enquired of ſeverall Pilates and other Naviga- 
. rors 
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tors, that had made long Voyages, what gradu- 
all or abrupt inequality they had obYerv'd at their 
Sonndings in very neighbouring p'1ces; it being 
ealy to be gathered trum thence, whether the Sea 
were there uniformly deep , or did at lea't with 
ſome regularity aſter irs deprh hy degrees, or 
whether as I ſuſpet:d , there w-re not at the 
bottom of the Sea, hilly places, and terp Preci- 
pices, and perhaps drep Vallies or Wel!s , as we 
obſerve in the diſcoyercd part of the Terreftriall 
Glove, 

By theſe inquiries I obtained { verall Obſerv1- 
tions, whereot the moſt matcriall are thoſe that 
follow. 

Firſt, An ancient Sea-Commander , that had 
mary years frequented Africa and the Indies, 
told me as others had don before, that whcn they 
fail'd in the Ocean very tar from (ight of Land, 
they did not often put themſelves to the trouble 
of Sounding;but that as far as they had Sounded, 
he had uſually found the depth of the Sca to in- 
creaſe or decreaſe gradually , without very great 
irregularities, excepting ſome placcs, inſtancing 
particularly in the Excavation thiur makes the 
Bottom of the Seca, within fight of the Cape of good 
Hope, waere thouzh for the mo't part, he found 
the water to deepen more and more as he ſailed 
farther from the (hore; yet in one place , he and 
others had met with a Bank ( as he conccived it 
to be) at a conſiderable diſtance from the ſur. 
tace of the Water, Sov that though when they 
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were as they imagined near the edge of that bank, 
they found but a moderate number of fathoms, 
yet when (ailing a very little way farther, they had 
gone beyond it, they found the Sea of an immenſe 
depth. Inſhort, I gathered from his Anſwers, 
that in the greater Seas, he had found for the 
moſt pact, the ground at the bottom, to fall away 
by degrees; but nearer the ſhores, that is, with= 
i amoderate number ot Leagues, he obſerved in 
divers places that the Submarine Ground was ve- 
ry unequall, and had as it were, Hills and Prz- 
Cipices, 

A manof Letters, thathad failed both tothe 
Eaſtand Weſt Indies, and in divers other Regi- 
ons beſides, and had made ſome ot his Voyages 
in ſhips of ſuch great burden, as obliged the Mar- 
rinersto be very frequent and carefull in ſound- 
ing, informed me, that ſome times at conſidera- 
ble diſtances from ſhore,he had obſerved the Sea 
to be 20, 3, or _ 40 fathom deeper when 
they caſt the ſyqunding Lead from ore fide of the 
ſhip, then it had been juſt before, when they had 
ſounded fram the other, and from other Things 
that he told me , I found my ſelf much canfir- 
med in the above propoſed Opinion. 

Hearing of a Sea-Captain of extraordinary 
$kill in Maritine Aﬀairs , that was come home 
this year trom Eaſt-India , his reputation made 


me endeavour to have a little conference with 


him, about the ſubje& of this diſcourſe z bur his 
occaſions haſkening him to another place before 
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' T could ſend to him, TI procur'd from the chick 
Perſons that employ'd him, a fight of ſome 
Notes , touching his laſt Voyage , which he had 
left with them hoping to find there ſomething ax 
leaſt, about the Soundings of ſo accurate a Sea- 
man, and accordingly I met with a Paſſage , very 
pertinent to my purpoſe, and worthy: to be here 
tranſcribed, 

Febr. 12. After our Obſervation, (Che means 2 
former one very agrecable to this) ſeeing the 

round under us, we heav'd the Lead, and had 
bar 19 fathom rocky ground, then hal'd by N.N. 
E*. the Wind at N.W. and found our water to 
ſhoale from 19 to 10 ani 8 Fathom hard Corall 
Ground, then ſuddainly deepned again from 8 to 
20and 22 fathom Sandy Ground , and then ſud- 
dain'y ſaw Rocks under us, where we had but 7 
farhom, and the next caſt 14 tathom again, And 
ſo having run N. N. E*, from 6 in the morning 
till 12 at noon about 19 mile, we deepen'd 
our V Vater, from 16 to 25 , and the next caſt, no 
ground with 35 fathom of Line, 

Laſtly, having opportunely met with an Anci- 
ent Navigator, who paſſes for the moſt experien= 
ced Pilate inour Nation for an Eaſt Indian voy- 
age; 1 asked him about his own Obſervations 
concerning theſe unequa!] Soundings, I was an- 
ſwer'd, that he had not only met with them elſe- 
where , but that not far from the mouth of our 
Channell , he had ſometimes found the bottom 
of the Sea ſo abrupt, that in ſailing twice the 
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Length of the (hip, he had found the VVater 
deepen fron: 30 fathom to a hundred , if not allo 
much more, 

Since I received theſe Relations, having the 
hon--ur to diſcourſe with a Noble Perſon , who 
has divers times deſervedly had the command of 
Engliſh Flcets, a 1d is no leſs curious then intelli- 
gent in Maritine afairs , I took the opportunity 
to inquire of his Lordſhip , whcther he had nor 
obſcrv*d the bottom of the Sea to be very un-qual 
in neighbouring places? To which he reply'd,that 
he had fond it exceeding!y ſo. And to latisfy me 
that he ſpoke not upon meer cojecurcghe told me 
char ſailing once with his Fleet even in our Chan- 
nell, he perceived the V Vater to mak-a rippling 
noiſe (as the Sea-men call it) as the Thames docs 
under London Bridge. So that he was afraid 
they were falling upon ſome ſhoale, the VVarer 
being 12 or 14 fathom deep, and going on a little 
farcherhe caſt out the Plummer ag1in, and found 
itabour 30 fathom, He added that he made di- 
vers ſuch Obſervations, but took notice of ſuch 
rippling VVaters only waen the Tide was cbving: 
and yct ina deep Sea meeting with the like ap» 
peararce -in the _ part of the water , and 
tainking it improbable that there ſhould be any 


ſhoale there, he ordered the depth to be ſounded, 
and found itto exceed 30 fathoms ; and after he 
had paſſed on a very little farther , he found the 
Sea lo deep, that he could not fathom it with his 
ordinary Line, 


THE 
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The Second SECTION, 


' A Nother thing ob ſerv'd 2t the Button of the 

Ser, 's the grent prof{urc of the water there 
a21int other Bolics, For what ever men may 
Philoſophize in th-ir ſtudics , and may conclude 
from tl;e Principles that are gencrally reccived a. 
bout the No4-9r4 vitatro of Witer in its proper 
place, yet exp-rience ſcems very little to favour 
that Gencrall Nouctrine, 

For firſt, I remember that having caus'd a 
pretty large Cylinder of Glaſs, that was open 
only ato.:eend, tobe fo depreſs'd into a large 
Glaſs. veflell full of water with a conveniently 
applyed weight of Lead , that none of the air 
could get out, Icoull eafily diſcern throngh the 
Liquor and Veſlells, which were all eranſpirert, 
that as the inverted Cylinder deſcended decper 


| anddeeper, the externall Water comprels'd the 


impriſon'd airgand aſcended higlicr and higher in . 
the Cavity of the Cylinder, againft whole ſide we 
had betore hand plac'd a row of Marks , wiereby 
to take notice of the graduall aſcent and deſcent 
of the Internall Water, 

Secondly having inquired of two ſeverallob- 
ſerving Perſons, waereot one had with a Divi 


Engin viſited the bottom of the Sea in a Col 
* Northern Region z and the other had done the 


like in an Engin much of the ſame ſort , uponthe 


xoalt of Africk, I found their Relations to agree 


in 
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in this, that the deeper they deſcended into the 
Sea , the more the air they carried down with 
them was compaſſed, and the higher the Water 
aſcended above the Lip, or Brim of the Engin 
into the Cavity of it. 

But I ſhall now add a more conſiderable exe 
periment or two , to the ſame purpoſe. For dif+ 
courſing one day with an Engineer of my Ac- 

; quainrance, thar had been often at Sea, and loved 
to try Concluſions, of a way I had thought of,to 
make ſome eſtimate of the prefſure of the water 
at -a conſiderable depth beneath tne ſurface , and 
ſhew that the preſſure is great there, he told me 
he could fave me the labour of ſome Tryalls , by 
thoſe he had made already, and aſſured me that 
having divers times opportunity to (ail near the 
Stratghts Mouth, over a place where the”Sca was 
obſerved to be of a notable depth ; he had found, | 
that if he had let down with a weight into the 
Sea, not a ſtrong round Glaſs.bottle, but a Violl, 
ſuch as the Seamen uſe to carry their Brandy and 
ſtrong waters in, ſuch a Veſſel! which might con- 
eaina Pint or a Quart of water , would when it 
came to be ſunk 40 fathom under-warter, it not 
ſooner , be ſooppreſs'd , by the Preſſure of the 
incumbent, and laterall Water, as to be thereby 
broken to pieces. 

He alſo averred to me , that having exaAly , | 
cloſed an Zolipille of Metall, and with a compe» 
tent weight , ſunk it to a great depth in the Sea 
as to forty, fifty, or ſixty tathom deep ; when he 

pulled 
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pull'd it up again, he found to his wonder ; that 
the great preflure of the water, had in divers 
places cruſhe it inwards. And though I had ſome 
ſuſpition , that the coldneſs of the Sea at ſuch a - 
depth , might by weakning the ſpring of the in» 
cluded Air , ſomething contribute to the effeR, 
yer I did not admire the event, having divers 
years before had a thin Zolipile of Copper cruſher 
inwards by the preflure of a much lighter Fluid 
then Sea-water, 


t:1b.SAS & Sd Sod: 2242: 
Cc The 


IT 2h 2 ts 7 Prat ELL UE 


| : Relations about the 
The Third SECTION, 


' A Nother thing obſcrved in the Bottom ©. hc 
£ 2 Seais,the Tranquillity of the VVarter there, 
if it be Confiderably diſtant trom the ſurface, For 
though the VVinds have power to produce vaſt 
waves in that upper part of the Sea that is ex- 
pos d to their violence, yet the vehement agirati- 
on diminiſhes by degrees, as the Parts of the 
Sea, by being deeper and deeper, !ye more and 
more remote from the ſuperficies of the water, 
So that the Calm bcin lelsand leſs diſturb'd to- 
wards the Bottom of the water, if that lye con- 
ſiderably deep, the water is there either calm, or 
ſcarce ſenſibly diſturb'd, 

But that is for the moſt part to be underſtood, 
of places at ſome diſtance from the ſhore; for of. 
rentimes inthoſe that are too near it, the progreſs 
of the waters being rudely checkt , and other cir- 
cumſtances concurrins, the Commotion of the 
water is ſo great, that K reaches to the very bot. 
tom , as may appear by the heaps of Sand, the 
Amber, and in ſome places , the ſtones that are 
wont to be thrown up by the Sea, in, and after 

ſtormes, 

The above mentioned Calmneſs of the Sea ar 
the Bottom ( will I doubr not) appear ſtrange to 
many, who admiring the force of _—_ Winds, 
and the vaſtneſs of the VVaves they raife , do not 


at the ſame time,conſider the almoſt —— 
Dy 
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be moy'd , to make any great commotion 
'# the bottom of the Sea , upon which ſo great a 
Maſs of Salt-water, which is heavier then treſh, 
is con{tantly incumbent, VVherefore for the 
Proof of the propos'd Paradox , I will here ſer 
down a memorable Relation, which my inquiries 
ot me from the Diverelſewhere mentioned, 
who by the help of an Engin coul.4 ſtay ſome 
hours under V Vater. 

This Perſon then being ask'd, whether he ob- 
ſerved any operation of the V Vinds at the bottom 
of the Sea, where it was of any conſiderable 
depth > Anſwered me to this purpoſe, That the 
VVind being ſtiffe, ſo that the waves wrre ma- 
nifeſtly ſix or ſeven foot high above the ſurfice of. 
the V Vater, he found no f1gne of it at 15 farhom 
deep ; but if the Blaſts continued long, rhen ir 
moy'd the Mudd at the Buttom , an1 made the 
water thick and dark, And I r2member he told 
me , which was the Circumſtance I chiefly de- 
ſign'd, that ſtaying o1ce at the botrom of the Sex 
very long, where it was conſiderably deep , be 
was amaz'd at his return to tae upper parts 0 
the water, to find a Storm there which he dreamt 
not of, and which was raiſed in his abſence , ha» 
ving taken no notice of ir below, and having [ctr 
the Sea calm enough when he deſcended into ir, 

For farther Confirmation , I ſhall add , that 
having inquired of a great Traveller, who had aſ- 
ſiſted ar a richPearl-fiſhing in Eat Indies, whe- 
| C 2 ther 


T2 Relations #bout the 
ther he had not learnt by his Converſation with 
the Divers, that ſtorms reach not to the bottom 
of the Sea, if it beof any conſiderable depth , he 
anſwer'd , thathe had ſeen the Divers take the 
Water, when the Sea was ſo very rough , that 
ſcarce any Veſſells, would hazard themſclves our 
of Ports, that thoſe returning Divers told him, 
thatat the Bottom , they had found no diſture 
bance of the Water at all, Which is the more 
con(iderable , becauſe of the ſcituation of that 
place where they dive for Pearls; for this is near 
the ſhore of M azar, and that it ſelf is ſcaled be- 
tween the great Iland of Ceyloy, and the vaſt Cape 
of Comori: and though it may be mnch nearer 
the former, is not yet far diſtant from thelatter, 
Which ſcituation and the Neighbourhood of the 
valt Indian Ocean, on the one fide of C eylon, and 
the great Gulfe of Bengals, ( anticntly Sin 
Ganzeticus) on the other, makes the place where 
the Pearls are fiſhed for, exceeding likely to be 
ſubje& to very troubled Seas. 

Itwill perhaps be thought no light addition 
to the fore-going Arguments, if I here add , thar 
mceting ohe d1y with an ancient and expert Sca- 
man, whom his merit had advancd to confidera- 
ble Employments in his Profcſſion , I was con» 
firm'd by the Inquiries I made of him , not only 
in the Opinion I had about the Calmncſs of the 
Bottom vf the Sca, bur allo that the operation 
of goo1 Galesof VVind, dovs oftentimes not 
reach to near (o conſide:able depths into the Sea, 
as 
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as hath been hitherto ſuppoſed, even by Naviga- 
tors themſelves. For he afſured mee, that having 
lomerimes ſailed in great Ships that drew much 
water, 2$ about t 2 or 15 foot , he had Div'd to 
the Keel of the ſhipps, when they arc under Sail, 
and obſery'd the Agitations of the Water , to be 
excecdingly diminith'd, and grown very langutd, 
even at that ſmall diſtance, from the upper pare 
of the Waves, And he farther anſwered, that 
when in America he learned to Dive of the Indi- 
ans, they taught him by their Examples,to creep 
along by the Rocks and great ſtones, that lay near 
the ſhore ar the Bottom of the Water, to (ſhelter 
theinſelves from the ſtrokes , and other ill effects 
of the Billows, which near the ſhore , and where 
the Sea w3s fo ſhallow, as it was there, did often= 
hurt and endanger Swimmers and unskill/ull Di= 
vers. But when they were by this means got fur- 
ther from Shore an4 into deeper VVarer, they 
would ſecurely leave the ſhelter they had til! then 
made ule of, and ſwim within a few yards of the 
Surtace of the Sea, as fearing there no danger 

from the Tofings and Commotions of the upper . 
parts of the Water, 

Bur laſtly,for further ſatisfaQion, I had the op- 
portunity to make inquiry about this matter of 4 
great Sea Commander wo has both an extraor- 
dinary curiofity to make marine Obſervations, 
& an unuſuall Care in making of them accurate- 
Pl » I found tne Opinion countenanced by his An 
wer , which was in ſhort; That he had lately 
C 3 been 
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been at a place where the Sea was often tempe? 
ftuous enough, and that they found by a ſure mark 
that the. Storm did not reach with any efficacy 
four fathom beneath the Surface of the Wa- 
ecr, 

About the Tranquillity of the Lower Parts of 
very deep waters I had a ſuſpition,which though I 
fear it might ſeem ſomewhat extravagant,bccauſe 
I have not met with it in Authors;yet I thought it 
worth examining for the ule it might be of, if re- 
ſolv'd in reference to the Ebbing and Flowing of 
the Sea, 

I madethereforea Solicitous Inquiry whether 
the Tides did reach to,or near the Bottom of the 
deeper Seas, but found it exceeding difficult by 

Cake of mens want of Curioſity to obtain any ſa» 
tisfaQion about a Problem that moſt Navigators 
I have converſed with did not ſeem to have fo 
much as dreamd of, But thus much I found in- 
deed by inquiring of an Engineer who was curious 
of Marine Obſervations,that a famous Sea Come 
mander of his Acquaintance being allo a great 
Mathematician, had affirmed to this Reltor,thar 
he had divers times obſcrv'd, that when he ler 
down his Plummet to a great depth bur yet not to 
reach ground, it would be qnickiy carried by a 
- motion quite c6rrary to that of the Shallop whence 
they ſounded and very much qu cker then it; bur 
-T had this only at ſecond hand Allo, if I mis-re- 
member not, I was informed by a skilltull Ob. 
ſerver that commanded many of our Engliſh ___ 
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of Warr;that he had near the ſound obſerved the 
upperand Lower parts of the VVater to move 
with a conſiderable ſwiftneſs quite different wais; 
but not having committed this Relation to wri- 


. ting, I dare not build much upon it, And among 


the Anſwers I had received and written down con» 
cerning thoſe matters , all that I can yet find a- 
mong my Adyerlſaria, is a Relation which though 
ſingle, will not be unworthy to be tranſcrib'd in 
this Place, becauſe the Perſon who gave it me, is 
one of the ancientſt and molt experien't Pilots 
of our Nation, 

This Perſon therefore aſſured me, that ſayling 
beyond the Cape of Good Hope into the South Seas, 
made Tryalls of the motion of the upper part of 
the Water above the lower , where ſometimes 
caſting our a large and heavy Plummet , he ler it 
down to feverall depths ſhort of 50 fathom , 
without any ſenſible Operation upon the motion 
of the Boat , or Shallop he ſtood in to make the 
Tryall ; but when he let down the Plummer 
lower , to about an hundred fathom or more, 
then he found that though the Plummet reached 
not tothe Bottom of the Water , yet upon the 
{core of the ſtanding water beneath, the Superior 
VVater would make the Boat turn towards the 
Tide or Current, asif it lay at Anchor, and the 
water would runby the fide of the Boat ar the rate 
of abour three mile an hour, Thus far this dili- 
gent Obſerver, But how far the inequality of the 

oil at the bottom of the Sea, and how far the 
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2M "vale r5defith' of the VVarer, and ſome other irs .; 
- .; cumſtances,may alrer the caſe, and make ithard'* 


to determine, what ought to be aſcribed ro Tides } 
andwhat to Currents,and are things which I will | 
no-means be poſitive in, till I can nicer with * 
her Information, | 
[Since the writing of this, hapning to meet *' 
with one that ſpent ſome time at a famous Ea , | 
ſterne Pearle-fiſhing, and asked him: whether he - 
had inquired of-the Divers about the Problem 
lately propoſed, and whether the Sea were there 
deep enough' to make.vbſervations of that kind : 
To the latrer part oftwhich Queſtion he replycd, 
thatinſome places it was of a very. conſiderable 
depth, and fit to make the obſervation in; And rg 
the former he anſwered, That he had inquired. of 
the Divers, Who affirmed to him that ſumetimeg 
at the Bottom of the Deep waters there ſeem'd to 
bea ſtagnation of the Sea for a great depth, ſo thar 
tillſuch a height they could riſe direAly upwards, 
but that at other heights they would-be carried 
away by. the lefſe deep-waters; ſo as to be found 
when they came to emerge a great way off from 
that point of the ſurface which was perpendicu- 
Jar to that place at the Bottom, whence they be- 
gan to aſcend, ] GR 
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